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THIS DECISION SUMMARY PROVIDES AN OVERVIEW OF THE PROBLEMS POSED BY THE SPECTRA-PHYSICS/TELEDYNE
SUPERFUND SITES ("THE STUDY AREA"), THE REMEDIAL ALTERNATIVES, AND THE ANALYSIS OF THE REMEDIAL
ALTERNATIVES. THIS DECISION SUMMARY EXPLAINS THE RATIONALE FOR THE REMEDY SELECTION AND HOW THE
SELECTED REMEDY SATISFIES THE STATUTORY REQUIREMENTS.

#SNLD
1.0 SITE NAME, LOCATION, AND DESCRIPTION

1.1 SITE NAME AND LOCATION

THE STUDY AREA (FIGURE 1) HAS BEEN DIVIDED INTO THE FOLLOWING THREE AREAS BASED ON THE SOURCES
OF CONTAMINATION, THE EXTENT OF CONTAMINATION IN THE GROUND WATER AND GEOGRAPHIC LOCATION:

TELEDYNE SEMICONDUCTOR, INC., 1300 TERRA BELLA AVENUE, MOUNTAIN VIEW, CALIFORNIA:

TELEDYNE SEMICONDUCTOR, INC. (TELEDYNE) HAS OWNED AND OPERATED A SEMICONDUCTOR MANUFACTURING
FACILITY AT 1300 TERRA BELLA AVENUE SINCE 1962, (FIGURE 2).  THE SOUTHERN HALF OF THE FACILITY
WAS BUILT IN 1962 AND THE NORTHERN HALF OF THE BUILDING WAS ADDED IN 1966.

SPECTRA-PHYSICS, INC., 1250 WEST MIDDLEFIELD ROAD, MOUNTAIN VIEW, CALIFORNIA

SPECTRA-PHYSICS IS AN ACTIVE MANUFACTURER OF LASERS AND ASSOCIATED COMPONENTS WHICH HAS OPERATED
TWO OF ITS DIVISIONS, LASER PRODUCTS AND OPTICS, IN THE CITY OF MOUNTAIN VIEW SINCE 1961.  SEVEN
OF THE NINE BUILDINGS IN SPECTRA-PHYSICS, MOUNTAIN VIEW FACILITY ARE BOUNDED BY WEST MIDDLEFIELD
ROAD, TERRA BELLA AVENUE, AND SHORELINE BOULEVARD (FORMERLY STIERLIN ROAD) (FIGURE 2).  THE
OTHER TWO BUILDINGS ARE ON THE NORTH SIDE OF TERRA BELLA AVENUE.

TELEDYNE/SPECTRA-PHYSICS COMBINED STUDY AREA

THE TELEDYNE/SPECTRA-PHYSICS COMBINED STUDY AREA (THE "STUDY AREA") ENCOMPASSES THE FULL EXTENT
OF THE GROUNDWATER PLUME AND IS GENERALLY BOUNDED BY PERMANENTE CREEK TO THE WEST, THE CITY OF
MOUNTAIN VIEW DEWATERING TRENCH TO THE NORTH, ARMAND AVENUE TO THE EAST, AND TELEDYNE AND
SPECTRA-PHYSICS FACILITIES TO THE SOUTH (FIGURE 1).

1.2 REGIONAL TOPOGRAPHY

THE STUDY AREA IS LOCATED IN THE SANTA CLARA VALLEY WHICH IS A GENTLY-SLOPING ALLUVIAL PLAIN,
FLANKED BY THE DIABLO RANGE TO THE EAST-SOUTHEAST AND THE SANTA CRUZ MOUNTAINS TO THE
WEST-SOUTHWEST.  THE STUDY AREA IS LOCATED TOWARD THE CENTER OF THE VALLEY.  THE SANTA CRUZ
MOUNTAINS ARE LOCATED SEVERAL MILES SOUTHWEST OF THE STUDY AREA.  THE SAN FRANCISCO BAY IS
LOCATED APPROXIMATELY 3 MILES NORTH OF THE STUDY AREA.

1.3 ADJACENT LAND USE

THE STUDY AREA CONSISTS OF A MIXTURE OF COMMERCIAL/INDUSTRIAL BUILDINGS (ABOUT 57 PERCENT),
RESIDENTIAL LAND USE (ABOUT 8 PERCENT), AND PUBLIC BUILDINGS AND LAND USES (ABOUT 35 PERCENT). 
THE STUDY AREA CONTAINS A NETWORK OF PAVED STREETS WITH SIDEWALKS AND LANDSCAPING.  THERE ARE
TWO OPEN SPACES WITHIN THE STUDY AREA: ONE IS THE PLAYGROUND AND SOFTBALL FIELD ASSOCIATED WITH
CRITTENDEN MIDDLE SCHOOL IMMEDIATELY WEST OF THE ON-SITE AREAS, AND THE OTHER IS THE OPEN SPACE
ADJACENT TO THE PRESENT CITY OF MOUNTAIN VIEW LANDFILL AND SHORELINE AMPHITHEATER.

1.4 HISTORICAL LAND USE

HISTORICAL AERIAL PHOTOGRAPHS SHOW THAT HISTORICAL LAND USE WITHIN THE STUDY AREA WAS
AGRICULTURAL, DATING BACK TO 1937 AND POSSIBLY FURTHER.  THE STUDY AREA WAS DEVELOPED AS AN
INDUSTRIAL AREA DURING THE PERIOD FROM 1961 TO 1973.  COMPANIES HISTORICALLY LOCATED IN THE
VICINITY OF THE STUDY AREA WERE INVOLVED IN A WIDE RANGE OF MANUFACTURING ACTIVITIES, INCLUDING
THE MANUFACTURING OF AMUSEMENT PARK EQUIPMENT, LASER DEVICES, PRINTED CIRCUIT BOARDS, ELECTRICAL
TEST EQUIPMENT, AND SEMICONDUCTORS.  IN ADDITION TO COMMERCIAL AND AGRICULTURE USE, THE STUDY
AREA INCLUDES RESIDENTIAL USE.



1.5 HYDROGEOLOGY

GROUND WATER ZONES AT THE STUDY AREA ARE DIVIDED INTO AN UPPER AQUIFER ZONE AND A DEEP AQUIFER
ZONE (FIGURE 3).  THE UPPER AQUIFER ZONE IS DIVIDED INTO THE SHALLOW ZONE AND THE INTER-MEDIATE
ZONE.  THE SHALLOW ZONE IS ABOUT 10 FEET THICK, AND GENERALLY OCCURS BETWEEN THE DEPTHS OF 10 TO
ABOUT 30 FEET BELOW GROUND SURFACE.  THE INTERMEDIATE ZONE IS ABOUT 10 TO 15 FEET THICK,
GENERALLY OCCURRING BETWEEN THE DEPTHS OF 35 TO 70 FEET BELOW GROUND SURFACE.  THE UPPER AQUIFER
ZONE AND THE DEEP AQUIFER ZONE ARE SEPARATED BY A CONFINING ZONE COMPOSED PRIMARILY OF SILT
WHICH VARIES IN THICKNESS FROM ABOUT 50 TO 150 FEET.  THE DEEP AQUIFER ZONE IS GENERALLY MORE
THAN 150 FEET BELOW GROUND SURFACE. GROUNDWATER ELEVATIONS IN THE STUDY AREA INDICATE A
NORTHERLY FLOW DIRECTION IN THE UPPER AQUIFER ZONE.

ELEVATIONS IN THE SHALLOW AND INTERMEDIATE ZONE SEDIMENTS DEMONSTRATE AN UPWARD HYDRAULIC
GRADIENT BETWEEN THE TWO ZONES.  GROUNDWATER ELEVATIONS WITHIN THE STUDY AREA ALSO SHOW AN
UPWARD HYDRAULIC GRADIENT FROM THE DEEP AQUIFER TO THE UPPER AQUIFER.

1.6 WATER USE

HISTORICAL GROUND WATER USE IN THE STUDY AREA INCLUDES PRIVATE WATER-SUPPLY WELLS FOR HOMES AND
AGRICULTURE PRIOR TO THE CONSTRUCTION OF PUBLIC WATER CONNECTIONS AND SEWER CONNECTIONS IN 1984. 
A REVIEW OF DATA ON ACTIVE, ABANDONED AND CLOSED WELLS WITHIN THE STUDY AREA IDENTIFIED 174
REGISTERED WELLS, INCLUDING FORMER PRIVATE WATER-SUPPLY WELLS.  OF THESE, 120 ARE EQUAL TO OR
GREATER THAN 65 FEET DEEP, OR OF UNKNOWN DEPTH.  OF THE 120 WELLS, 13 ARE ACTIVE, SEVEN ARE
INACTIVE, 31 ARE DESTROYED, AND 69 ARE ABANDONED.  BASED ON THE RESULTS OF THIS INVESTIGATION,
WELLS IDENTIFIED IN THE NORTH BAYSHORE AREA WHICH EXCEED 80 FEET IN DEPTH AND CONTAINED VOCS
WERE CLOSED AS A PRECAUTIONARY MEASURE.

1.7 SURFACE AND SUBSURFACE STRUCTURES

TELEDYNE USED TWO DOUBLE STAGED EQUALIZATION SUMPS TO SEPARATE TCE FROM WASTE DISCHARGE, SUMPS
B/C AND D (FIGURE 4).  TELEDYNE ALSO USED A 2000 GALLON UNDERGROUND TANK, TANK A, TO STORE WASTE
SOLVENTS, I.E. ISOPROPYL ALCOHOL, XYLENE, AND ACETONE.  AN ABOVE GROUND STORAGE TANK WAS USED TO
STORE UNUSED TCE, TANK B.

SPECTRA-PHYSICS HAS NO RECORD OF USING UNDERGROUND FACILITIES TO STORE HAZARDOUS SUBSTANCES ON
THEIR SITE.  HOWEVER, THERE ARE RECORDS OF TWO UNDERGROUND GASOLINE TANKS AND FIVE UNDERGROUND
SUMPS.  SPECTRA-PHYSIC'S RECORDS INDICATE THAT TWO 3,000-GALLON UNDERGROUND GASOLINE TANKS, USED 
BY PRIOR OCCUPANTS, PREVIOUSLY WERE LOCATED ON THE SPECTRA-PHYSICS SITE. THE RECORDS DO NOT SHOW
USE OF THE TANKS FOR ANYTHING BUT GASOLINE STORAGE.  THE GASOLINE TANKS WERE REMOVED IN 1985. 
UNTIL 1987, THE WASTE STREAMS TO THE SANITARY SEWER FROM BUILDINGS 2, 3, 4, 4A AND 5 PASSED
THROUGH UNDERGROUND NEUTRALIZATION SUMPS (FIGURE 5).

#SHEA
2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 HISTORY OF SITE ACTIVITIES

TELEDYNE HAS OPERATED A SEMICONDUCTOR MANUFACTURING FACILITY AT ITS MOUNTAIN VIEW FACILITY SINCE
APPROXIMATELY 1963.  TELEDYNE INSTALLED TWO 1400 GALLON BELOW-GRADE SUMPS AT THEIR SITE IN 1962
AND 1966, RESPECTIVELY.  PRIOR TO 1980, THE SUMPS WERE USED FOR ACID NEUTRALIZATION AND WASTE
TCE COLLECTION.  NEITHER SUMP HAS CONTAINED TCE SINCE 1980 AND THE TWO SUMPS ARE NO LONGER IN
SERVICE.  A 2,000 GALLON UNDERGROUND WASTE FLAMMABLE SOLVENT TANK (TANK A) WAS INSTALLED IN 1975
AND REMOVED IN 1982.  IT WAS USED TO STORE WASTE ISOPROPYL ALCOHOL, XYLENE AND ACETONE. 
TELEDYNE ALSO USED TCA AND OTHER VOCS AT THE FACILITY.  ALL UNDERGROUND SOLVENT HANDLING
ACTIVITIES WERE DISCONTINUED IN 1980 AND ALL CHEMICALS ARE CURRENTLY STORED ABOVE-GROUND.

SINCE APPROXIMATELY 1963, SPECTRA-PHYSICS HAS MANUFACTURED LASERS AND ASSOCIATED COMPONENTS AT
ITS MOUNTAIN VIEW FACILITY.  SPECTRA-PHYSICS PREVIOUSLY USED FIVE UNDERGROUND SUMPS AS PART OF
ITS INDUSTRIAL WASTEWATER DISPOSAL SYSTEM (SEE SECTION 1.7).  ONE 50 GALLON AND FOUR 1000 GALLON
UNDERGROUND SUMPS WERE INSTALLED BETWEEN 1968 AND 1977. RINSE-WATERS WERE DISCHARGED THROUGH
THESE SUMPS TO THE SANITARY SEWER FOR THE PRIMARY PURPOSE OF PH AND FLOW EQUALIZATION.  ALL BUT
ONE OF THE SUMPS WERE REMOVED IN 1987.  THE REMAINING SUMP IS PRIMARILY USED FOR SETTLEMENT OF
SOLIDS.  SPECTRA-PHYSICS USED TCE, TCA, FREON-113 AND OTHER VOLATILE ORGANIC COMPOUNDS (VOCS) IN



ITS MANUFACTURING PROCESSES.

2.2 HISTORY OF SITE INVESTIGATIONS

IN 1982, TELEDYNE AND SPECTRA-PHYSICS SUBMITTED FACILITY QUESTIONNAIRES TO THE CALIFORNIA
REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) STAFF DESCRIBING THEIR UNDERGROUND NEUTRALIZATION
SYSTEMS, SUMPS, AND TANKS. BASED ON THESE SUBMITTALS, STAFF REQUIRED THE INITIATION OF A
REMEDIAL INVESTIGATION (RI) AT TELEDYNE IN 1982 AND SPECTRA-PHYSICS IN 1984.  THE RI HAS BEEN
ONGOING FOR THE LAST EIGHT YEARS.  SAMPLING RESULTS FROM THESE INVESTIGATIONS ARE DESCRIBED IN
SECTION 5.2.  TELEDYNE AND SPECTRA-PHYSICS HAVE JOINTLY AND SEPARATELY IMPLEMENTED INTERIM
REMEDIAL ACTIONS SINCE REMEDIAL INVESTIGATIONS WERE INITIATED.  THESE INTERIM ACTIONS ARE
DESCRIBED IN SECTION 4.1.

2.3  HISTORY OF ENFORCEMENT ACTIONS

TELEDYNE AND SPECTRA-PHYSICS ARE ON THE NATIONAL PRIORITIES LIST (NPL). THE SITES HAVE BEEN
REGULATED BY THE RWQCB ORDERS SINCE 1986.  THE SUMMARY OF ENFORCEMENT HISTORY FOR EACH OF THE
SITES IS AS FOLLOWS:

   TELEDYNE:

• FEBRUARY 1986 - ORDER NO. 86-9, WASTE DISCHARGE REQUIREMENTS
• JUNE 1986 - TELEDYNE SEMICONDUCTOR SITE IS ADDED TO THE NPL
• SEPTEMBER 1986 - CLEANUP AND ABATEMENT ORDER NO. 86-011
• JANUARY 1987 - CLEANUP AND ABATEMENT ORDER NO. 87-002
• JANUARY 1989 - ORDER NO. 89-019, SITE CLEANUP REQUIREMENTS

   SPECTRA-PHYSICS:

• FEBRUARY 1986 -ORDER NO. 86-10, WASTE DISCHARGE REQUIREMENTS
• SEPTEMBER 1986 - CLEANUP AND ABATEMENT ORDER NO. 86-012
• JANUARY 1987 - CLEANUP AND ABATEMENT ORDER NO. 87-003
• JUNE 1988 - SPECTRA-PHYSICS SITE PROPOSED FOR NPL
• JANUARY 1989 - ORDER NO. 89-020, SITE CLEANUP REQUIREMENTS

#CR
3.0 COMMUNITY RELATIONS

THE RWQCB HAS MAINTAINED AN AGGRESSIVE COMMUNITY RELATIONS PROGRAM FOR THE TELEDYNE AND
SPECTRA-PHYSICS SITES.  THE RWQCB PUBLISHED A NOTICE IN THE VIEW (MOUNTAIN VIEW NEWSPAPER) ON
NOVEMBER 1, 1990, ANNOUNCING THE PROPOSED FINAL REMEDIAL ACTION PLAN (RAP) AND ANNOUNCING THE
PUBLIC MEETING HELD ON NOVEMBER 14, 1990.  A PRESENTATION OF THE FINAL CLEANUP PLAN WAS MADE AT
THE NOVEMBER 14, 1990 PUBLIC MEETING.  THE COMMENT PERIOD FOR THE PROPOSED CLEANUP PLAN WAS FROM
NOVEMBER 14, 1990 TO DECEMBER 28, 1990.  THE RESPONSIVENESS SUMMARY FOR THE COMMENTS RECEIVED
DURING THIS PERIOD ARE INCLUDED AS PART III OF THIS DOCUMENT.

FACT SHEETS WERE MAILED TO INTERESTED RESIDENTS, LOCAL GOVERNMENT OFFICIALS, AND MEDIA
REPRESENTATIVES.  FACT SHEET #1, MAILED IN AUGUST 1989, SUMMARIZED THE POLLUTION PROBLEM, THE
RESULTS OF INVESTIGATIONS TO DATE, AND THE INTERIM REMEDIAL ACTIONS.  FACT SHEET #2, MAILED IN
NOVEMBER 1990, DESCRIBED THE CLEANUP ALTERNATIVES EVALUATED, EXPLAINED THE PROPOSED FINAL RAP,
ANNOUNCED OPPORTUNITIES FOR PUBLIC COMMENT AT THE REGIONAL BOARD HEARING OF NOVEMBER 14, 1990 IN
OAKLAND AND THE PUBLIC MEETING OF NOVEMBER 14, 1990 IN MOUNTAIN VIEW, AND DESCRIBED THE
AVAILABILITY OF FURTHER INFORMATION AT THE INFORMATION REPOSITORY AT THE MOUNTAIN VIEW PUBLIC
LIBRARY.  FACT SHEET #3, MAILED IN MARCH 1991, EXPLAINS THE FINAL CLEANUP AND ABATEMENT ORDER
ADOPTED BY THE RWQCB.

#SRRA
4.O SCOPE AND ROLE OF THE RESPONSE ACTION

4.1 SCOPE OF THE RESPONSE ACTION

THE REMEDY SELECTED AND DESCRIBED IN THIS ROD INCLUDES EXISTING INTERIM REMEDIAL ACTIONS AS WELL
AS ADDITIONAL REMEDIAL ACTIONS SELECTED FOR THE TELEDYNE AND SPECTRA-PHYSICS SITES.  THE INTERIM



REMEDIAL ACTIONS INCLUDE THE REMOVAL OF LEAKING UNDERGROUND SUMPS AND TANKS, EXCAVATION OF
CONTAMINATED SOIL, THREE GROUNDWATER EXTRACTION SYSTEMS, THE OPERATION OF THE CITY OF MOUNTAIN
VIEW DEWATERING TRENCH, AND A SOIL VAPOR EXTRACTION SYSTEM.  THE ADDITIONAL REMEDIAL ACTIONS
INCLUDE THE EXPANSION OF EXISTING GROUNDWATER EXTRACTION SYSTEMS AND THE SOIL VAPOR EXTRACTION
SYSTEM AND ADDITIONAL GROUND WATER AND SOIL MONITORING.

SPECTRA-PHYSICS REMOVED FOUR SUMPS SUSPECTED OF LEAKING AT ITS SITE.  IN 1987, THE SUMPS WERE
REMOVED AND SIX FEET OF SOIL SURROUNDING THE SUMPS WAS EXCAVATED TO A DEPTH OF TWO FEET BELOW
THE BOTTOM OF THE SUMPS.  AS A RESULT OF AN INVESTIGATION IN FEBRUARY 1986, SPECTRA-PHYSICS WAS 
ORDERED TO REMOVE FOUR OF THEIR FIVE SUMPS.  LISTED BELOW AND SHOWN IN FIGURE 5 ARE THE SUMPS
THE RWCQB ORDERED SPECTRA-PHYSICS TO REMOVE IN ORDER TO ELIMINATE POTENTIAL SOURCES OF
CONTAMINATION:

• THREE-STAGE EQUALIZATION SUMP, 1250 WEST MIDDLEFIELD ROAD, BUILDING 3 INSTALLED IN
1971 AND REMOVED IN DECEMBER 1987;

• THREE-STAGE EQUALIZATION AT 1340 WEST MIDDLEFIELD ROAD, BUILDING 4A INSTALLED IN
1977 AND REMOVED IN DECEMBER 1987;

• FOUR-STAGE EQUALIZATION SUMP AT 1340 WEST MIDDLEFIELD ROAD, BUILDING 4A INSTALLED IN
1977 AND CURRENTLY IN USE;

• FOUR-STAGE EQUALIZATION SUMP AT 1350 WEST MIDDLEFIELD ROAD, BUILDING 5 INSTALLED IN
1974 AND REMOVED IN DECEMBER 1987;

• ONE-STAGE EQUALIZATION SUMP AT 1245 TERRA BELLA ROAD, BUILDING 2 INSTALLED IN 1968
AND REMOVED IN APRIL 1987.

THE SUMP REMAINING AT BUILDING 4A IS USED PRIMARILY FOR SOLIDS SETTLEMENT, AND IS SECONDARILY
CONTAINED.

TELEDYNE REMOVED TANK A AND EXCAVATED THE SURROUNDING CONTAMINATED SOILS IN AUGUST 1982. 
TELEDYNE CEASED USING SUMPS B/C AND D IN 1987 WHEN A NEW ABOVE GROUND, DOUBLE-CONTAINED, ACID
NEUTRALIZATION SYSTEM WAS PUT ON LINE.  SUMPS B/C AND D WERE NOT REMOVED FROM THE SUBSURFACE.

THREE GROUNDWATER EXTRACTION SYSTEMS WERE INSTALLED ON THE TELEDYNE SITE AND IN THE COMBINED
TELEDYNE AND SPECTRA-PHYSICS STUDY AREA.  TELEDYNE HAS AN EXTRACTION SYSTEM OPERATING ON THEIR
SITE WHICH CONSISTS OF A SHALLOW ZONE EXTRACTION WELL AND AN INTERMEDIATE ZONE EXTRACTION WELL.  
THIS EXTRACTION SYSTEM HAS BEEN OPERATING SINCE OCTOBER 1986.  IN ADDITION, TELEDYNE AND
SPECTRA-PHYSICS HAVE INSTALLED GROUNDWATER EXTRACTION SYSTEMS ALONG SPRING STREET AND IN THE
NORTH BAYSHORE AREA (FIGURE 6).  THE SPRING STREET EXTRACTION SYSTEM (SSES), CONSISTS OF THREE
SHALLOW ZONE AND TWO INTERMEDIATE ZONE EXTRACTION WELLS AND WAS DEVELOPED TO CAPTURE
CONCENTRATIONS OF VOCS GREATER THAN 0.1 PPM.  THIS EXTRACTION SYSTEM HAS NOT YET STARTED
OPERATING.  THE NORTH BAYSHORE EXTRACTION SYSTEM (NBES) CONSISTS OF ELEVEN SHALLOW ZONE AND SIX
INTERMEDIATE ZONE EXTRACTION WELLS.  THE SYSTEM STARTED OPERATING ON JANUARY 4, 1990 AND THE
ENTIRE NBES WAS OPERATING CONTINUOUSLY AS OF MARCH 13, 1990.  THE NBES WAS DESIGNED TO CAPTURE
VOCS IN CONCENTRATIONS GREATER THAN 5 PPB IN THE UPPER AQUIFER ZONE.  EXTRACTING GROUND WATER
FROM THE UPPER AQUIFER ZONE MINIMIZES THE RISK OF VOCS MIGRATING DOWNWARD BY ENHANCING THE
UPWARD GRADIENTS BETWEEN THE DEEP AND UPPER AQUIFER.  THE OPERATING EXTRACTION SYSTEMS ARE
CURRENTLY DISCHARGING EXTRACTED WATER TO THE SANITARY SEWER SYSTEM UNDER PERMIT.

THE 150-ACRE PARCEL OF THE CITY OF MOUNTAIN VIEW LANDFILL WAS EXCAVATED BELOW SEA LEVEL DURING
CONSTRUCTION IN 1978.  A DEWATERING TRENCH WAS INSTALLED TO DEWATER THE EXCAVATION UNTIL THE
REFUSE WAS FILLED ABOVE  SEA LEVEL.  THE LANDFILL DEWATERING TRENCH, WHICH BORDERS THE LANDFILL
PARCEL LOCATED DIRECTLY NORTH OF AMPHITHEATER PARKWAY BETWEEN PERMANENTE CREEK AND NORTH
SHORELINE BLVD.  (FIGURE 6), HAS BEEN AND CONTINUES TO BE OPERATED BY THE CITY OF MOUNTAIN VIEW
ON A VOLUNTARY BASIS TO ASSIST IN KEEPING GROUND WATER IN THE UPPER AQUIFER UNDER HYDRAULIC
CONTROL UNTIL THE NBES IS COMPLETED.  THE NBES WILL BE DESIGNED TO REMEDIATE THE GROUNDWATER
PLUME ONCE THE TRENCH IS TURNED OFF.  THE SSES WAS INSTALLED TO SHORTEN THE OVERALL REMEDIATION
TIME BY REMOVING A HIGHER CONCENTRATION OF VOCS.

SPECTRA-PHYSICS INSTALLED A SOIL VAPOR EXTRACTION SYSTEM (SVES) NEAR BUILDING 3 (FIGURE 7) TO
REDUCE THE CONCENTRATION OF VOCS IN THE SOILS. THE SVES CONSISTS OF THREE EXTRACTION WELLS WHICH



PENETRATE 12 FEET INTO THE SOIL.  A PARTIAL VACUUM IS APPLIED TO THE WELLS WHICH EXTRACTS VAPORS
CONTAINING VOCS AND PASSES THE VAPORS THROUGH ACTIVATED CARBON CANISTERS.

THE SELECTED REMEDY FOR THE SITES CONSISTS OF:

• GROUNDWATER EXTRACTION AND TREATMENT FOR GROUNDWATER CLEANUP;
• SOIL VAPOR EXTRACTION AND TREATMENT FOR SOIL CLEANUP;
• SHALLOW ZONE, INTERMEDIATE ZONE AND DEEP AQUIFER GROUNDWATER MONITORING AND VADOSE

ZONE MONITORING.

THE SELECTED REMEDY FOR THE TELEDYNE SITE CONSISTS OF CONTINUING THE CURRENT GROUNDWATER
EXTRACTION SYSTEM, TREATING CONTAMINATED WATER WITH AN AIR STRIPPER, AND DISCHARGING UNDER NPDES
PERMIT TO THE STORM DRAIN. THE AIR STRIPPER WILL INCLUDE AIR EMISSION CONTROL WITH VAPOR PHASE  
CARBON IF EMISSIONS EXCEED LEVELS PERMITTED BY THE BAY AREA AIR QUALITY MANAGEMENT BOARD.

THE SELECTED REMEDY FOR THE SPECTRA-PHYSICS SITE CONSISTS OF EXPANDING THE SOIL VAPOR EXTRACTION
SYSTEM TO INCLUDE SOIL VAPOR EXTRACTION IN FOUR ADDITIONAL AREAS.  GROUNDWATER REMEDIATION WILL
BE PROVIDED BY THE TELEDYNE ON-SITE EXTRACTION AND TREATMENT SYSTEM.

THE SELECTED REMEDY FOR THE STUDY AREA CONSISTS OF CONTINUING OPERATION OF THE CURRENT
GROUNDWATER EXTRACTION SYSTEMS WITH A CONTINGENCY FOR ADDITIONAL EXTRACTION WELLS IF COMPLETE
CAPTURE IS NOT ACHIEVED WHEN THE CITY OF MOUNTAIN VIEW LANDFILL DEWATERING SYSTEM PUMP IS TURNED
OFF. GROUND WATER EXTRACTED FROM THE NBES WILL BE DISCHARGED UNDER PERMIT TO THE CITY SEWER
SYSTEM.  GROUND WATER EXTRACTED FROM THE SSES WILL EITHER BE TREATED WITH THE AIR STRIPPER UNIT
AT THE TELEDYNE FACILITY AND DISCHARGED UNDER NPDES PERMIT TO THE STORM DRAIN OR DISCHARGED
UNDER PERMIT TO THE CITY SEWER SYSTEM.

4.2  ROLE OF THE RESPONSE ACTION

THE SELECTED REMEDY ADDRESSES THE PRINCIPAL THREATS POSED BY THE CONTAMINATION IN SOILS AND
GROUND WATER IN THE UPPER AQUIFER ZONE. THESE PRINCIPAL THREATS ARE: FURTHER LATERAL MIGRATION
OF THE PLUME EMANATING FROM THE TELEDYNE AND SPECTRA-PHYSICS SITES; POTENTIAL VERTICAL MIGRATION
OF CONTAMINATED GROUND WATER INTO THE DEEP AQUIFER ZONE; INGESTION AND INHALATION OF
CONTAMINANTS IN THE GROUND WATER FROM THE UPPER AQUIFER ZONE; INGESTION AND INHALATION OF
CONTAMINANTS IN THE CONTAMINATED SOIL; AND INHALATION OF CHEMICALS VOLATILIZED FROM CONTAMINATED
GROUND WATER.

THE OBJECTIVE OF THE SELECTED REMEDY IS TO REMOVE AND PERMANENTLY DESTROY THE CONTAMINANTS FROM
BOTH SOILS AND GROUND WATER OR SIGNIFICANTLY REDUCE THE TOXICITY, MOBILITY OR VOLUME OF
HAZARDOUS SUBSTANCES IN BOTH MEDIA.  THESE RESPONSE ACTIONS WILL GREATLY REDUCE THE POSSIBILITY
OF CONTAMINATION OF CURRENT AND POTENTIAL WATER SUPPLIES.

#SSC
5.0 SUMMARY OF SITE CHARACTERISTICS

5.1 SOURCES OF CONTAMINATION

IN ITS WASTE MANAGEMENT PROCESS, TELEDYNE USED TWO DOUBLE STAGED EQUALIZATION SUMPS TO SEPARATE
TCE FROM ITS WASTE DISCHARGE, SUMPS B/C AND D.  TELEDYNE ALSO USED A 2000 GALLON UNDERGROUND
TANK, TANK A, TO STORE WASTE SOLVENTS, I.E. ISOPROPYL ALCOHOL, XYLENE, AND ACETONE.  AN ABOVE
GROUND STORAGE TANK WAS USED TO STORE UNUSED TCE, TANK B.  THE LOCATION OF THE SUMPS AND TANKS
ARE SHOWN IN FIGURE 4.  SOIL INVESTIGATIONS CONDUCTED DURING 1982 THROUGH 1983 AND 1988 THROUGH
1989 DETECTED THE RELEASE OF CHEMICALS FROM SUMPS B/C AND D AND FORMER TANK A.

SPECTRA-PHYSICS MANAGED SOLVENT WASTES BY DISCHARGING WASTE WATER TO BURIED EQUALIZATION SUMPS
WHICH DISCHARGED INTO THE SANITARY SEWER.  A SERIES OF SOIL INVESTIGATIONS CONDUCTED SINCE 1984
HAVE SHOWN THAT A RELEASE OF CHEMICALS HAS OCCURRED AT THE SPECTRA-PHYSICS SITE.  AS A RESULT OF
AN INVESTIGATION IN FEBRUARY 1986, SPECTRA-PHYSICS WAS ORDERED TO REMOVE FOUR OF ITS FIVE SUMPS. 
REMOVAL OF THE SUMPS REVEALED THAT A TREE ROOT HAD PUNCTURED A DRAINAGE LINE A FEW FEET UPSTREAM
OF THE SUMP AT BUILDING 3.  SOIL INVESTIGATIONS FURTHER CONCLUDED THAT ALMOST ALL CONTAMINATION
ORIGINATED AT THE PUNCTURED DRAINAGE LINE.

THE CONTAMINATION IN THE COMBINED STUDY AREA IS PRIMARILY IN THE SHALLOW ZONE AND PARTIALLY IN



THE INTERMEDIATE ZONE OF THE UPPER AQUIFER.  THIS COMMINGLED GROUNDWATER PLUME IS ATTRIBUTED TO
TELEDYNE AND SPECTRA-PHYSICS BECAUSE OF THE RELEASES OF CHEMICALS FROM THEIR WASTE HANDLING
FACILITIES.

5.2 DESCRIPTION OF CONTAMINATION

5.2.1 SOIL INVESTIGATIONS

SOIL INVESTIGATIONS CONDUCTED AT THE TELEDYNE FACILITY IDENTIFIED VOLATILE ORGANIC COMPOUNDS
(VOCS) IN THE SOILS.  SAMPLES COLLECTED AT THE FORMER LOCATION OF TANK A (FIGURE 4) WERE FOUND
TO CONTAIN 1,2-DICHLOROETHYLENE (1,2-DCE), TRICHLOROETHENE (TCE), AND TOLUENE.  THE MAXIMUM
CONCENTRATIONS DETECTED WERE 18 PARTS PER BILLION (PPB) OF 1,2-DCE, 79 PPB TCE, AND 21 PPB
TOLUENE.  SAMPLES COLLECTED FROM THE LOCATION OF SUMP D WERE FOUND TO CONTAIN TOLUEN, TCE,
1,2-DICHLOROETHANE (1,2-DCA), AND 2-BUTANONE.  THE MAXIMUM CONCENTRATIONS OF VOCS DETECTED WERE
14 PPB TOLUENE, 40 PPB TCE, 5.7 PPB 1,2-DCA, AND 23 PPB 2-BUTANONE. SAMPLES COLLECTED FROM THE
LOCATION OF SUMP B/C DETECTED 2-BUTANONE, TCE, TETRACHLOROETHYLENE (PCE) AND TOLUENE.  THE
MAXIMUM CONCENTRATIONS DETECTED IN SOIL SAMPLES AT SUMP B/C WERE 32 PPB 2-BUTANONE, 160 PPB TCE,
5.7 PPB PCE, AND 46 PPB TOLUENE.  FURTHER ANALYSES OF THESE SOIL SAMPLES DETERMINED THAT THE
PRIORITY POLLUTANT METAL CONCENTRATIONS IN SOILS ARE GENERALLY WITHIN THE RANGE OF EXPECTED
BACKGROUND LEVELS.  THE RESULTS OF SOILS INVESTIGATIONS CONDUCTED AT THE TELEDYNE FACILITY ARE 
SUMMARIZED IN TABLE 1.

SINCE 1984, SOIL SAMPLES WERE COLLECTED FROM MORE THAN 68 BOREHOLES DRILLED ON THE
SPECTRA-PHYSICS SITE.  ADDITIONALLY, SOIL SAMPLES WERE COLLECTED FROM THE SIDE AND BOTTOMS OF
THE PITS WHICH REMAINED AFTER THE FOUR FORMER SUMPS WERE REMOVED, AND A SOIL GAS SURVEY WAS
CONDUCTED DURING 1989 IN THE VICINITY OF BUILDING 2 AND 3 IN ORDER TO ASSESS THE LATERAL EXTENT
OF SOILS CONTAINING VOCS IN THE AREA.  THE PRIMARY VOLATILE ORGANIC COMPOUNDS DETECTED IN SOIL
ARE TCE AND 1,2-DCE.  SOIL SAMPLES COLLECTED FROM AN AREA ADJACENT TO THE SUMP NEAR BUILDING 3
WERE FOUND TO CONTAIN UP TO 18 PARTS PER MILLION (PPM) TCE AND UP TO 1 PPM TOLUENE.  TCE IS
FOUND IN THE HIGHEST CONCENTRATIONS AND OVER THE GREATEST AREA.  CONCENTRATIONS OF TCE IN SOILS
IN EXCESS OF 2.5 PPM HAVE BEEN DETECTED IN SOILS IN THE LOADING DOCK AREA, SOILS IN A SMALL AREA
EAST OF BUILDING 2, SOILS IN A SMALL AREA WEST OF BUILDING 2, AND SOILS BELOW THE FORMER
BUILDING 3 SUMP.  FIGURE 7 INDICATES WHERE VOC CONCENTRATIONS IN SOILS EXCEED 2.5 PPM WITHIN THE
SPECTRA-PHYSICS ON-SITE AREA.

5.2.2 GROUNDWATER INVESTIGATIONS

TO EVALUATE THE DISTRIBUTION OF VOCS IN GROUND WATER IMMEDIATELY ADJACENT TO THE TELEDYNE
FACILITY, 21 SHALLOW ZONE MONITORING WELLS, 10 INTERMEDIATE ZONE MONITORING WELLS, AND 1
VERTICAL EXTENT WELL WERE INSTALLED THE DISTRIBUTION OF TCE IN THE UPPER AQUIFER IS DESCRIBED IN 
FIGURES 8 AND 9.  SEVEN VOCS HAVE BEEN REGULARLY DETECTED IN THE SHALLOW ZONE SINCE MONITORING
STARTED IN 1982: TCE; 1,2-DCE; TCA; 1,1-DCE; 1,1-DCA; FREON 113; PCE; AND VINYL CHLORIDE.  TCE
HAS BEEN FOUND AT MORE SAMPLING POINTS AND AT GENERALLY HIGHER CONCENTRATIONS THAN THE OTHER
CHEMICALS.  TCE IN THE SHALLOW ZONE GROUND WATER AT AND IMMEDIATELY DOWNGRADIENT OF TELEDYNE HAS
RANGED FROM LESS THAN 1 PPB TO 9800 PPB. TCE CONCENTRATIONS IN THE INTERMEDIATE ZONE HAS RANGED
FROM LESS THAN 1 PPB TO 9800 PPB.  A VERTICAL EXTENT WELL DETECTED TCE AT 60 FEET BELOW GROUND
SURFACE AT CONCENTRATIONS RANGING FROM LESS THAN 0.5 PPB TO 9.6 PPB IN SEPTEMBER 1988, HOWEVER,
NO VOCS HAVE BEEN DETECTED IN THIS WELL SINCE THAT DATE.  TABLE 2 SUMMARIZES THE RANGE OF
CONTAMINANT LEVELS IN THE UPPER AQUIFER AT THE TELEDYNE ON-SITE AREA.

SPECTRA-PHYSICS HAS INSTALLED 17 SHALLOW ZONE MONITORING WELLS AND THREE INTERMEDIATE ZONE
MONITORING WELLS WITHIN THEIR PROPERTY BOUNDARIES TO ASSESS THE LATERAL AND VERTICAL EXTENT OF
CONTAMINANTS.  FIVE VOCS HAVE BEEN REGULARLY DETECTED DURING PREVIOUS STUDIES IN UPPER AQUIFER
GROUND WATER: TCE; TRANS-1,2-DCE; 1,1,1-TRICHLOROETHANE (1,1,1-TCA); 1,1-DICHLOROETHANE
(1,1-DCA); AND 1,1-DICHLOROETHYLENE (1,1-DCE).  TCE HAS BEEN FOUND AT MORE SAMPLING POINTS AND
AT GENERALLY HIGHER  CONCENTRATIONS THAN THE OTHER CHEMICALS.  TCE IN SHALLOW ZONE GROUND WATER
AT AND IMMEDIATELY DOWNGRADIENT OF SPECTRA-PHYSICS HAS RANGED FROM LESS THAN 1 PPB TO 2700 PPB. 
TCE CONCENTRATIONS IN INTERMEDIATE ZONE GROUND WATER HAS BEEN AT OR NEAR NON-DETECTABLE
CONCENTRATIONS, BUT HAVE RECENTLY INCREASED AT ONE WELL TO 1 PPB.  ALSO IN THE SHALLOW ZONE,
CONCENTRATIONS OF TRANS-1,2-DCE HAVE RANGED FROM LESS THAN 5 PPB TO 286 PPB.  FREON 112 HAS BEEN
DETECTED AT CONCENTRATIONS RANGING FROM 1 PPB TO 16 PPB.  CONCENTRATIONS OF 1,1-DCA HAVE RANGED
FROM LESS THAN 5 PPB TO 270 PPB AND CONCENTRATIONS OF 1,1-DCE HAVE RANGED FROM LESS THAN 5 PPB
TO 240 PPB.  THE HIGHEST CONCENTRATIONS OF VOCS IN GROUND WATER AT THE SPECTRA-PHYSICS FACILITY



GENERALLY OCCUR IN THE AREA OF THE FORMER BUILDING 3 SUMP.  TABLE 3 SUMMARIZES THE GROUND WATER
DATA FOR THE SPECTRA-PHYSICS SITE.

TO ASSESS THE LATERAL AND VERTICAL EXTENT OF CONTAMINATION IN THE GROUND WATER EXTENDING BEYOND
THE BOUNDARIES OF THE FACILITIES, TELEDYNE AND SPECTRA-PHYSICS INSTALLED OVER 100 SHALLOW AND
INTERMEDIATE ZONE MONITORING AND EXTRACTION WELLS, TWO DEEP AQUIFER MONITORING WELLS, AND THREE
VERTICAL EXTENT MONITORING WELLS.  THE HORIZONTAL EXTENT OF CONTAMINATION IN THE UPPER AQUIFER
ZONE IS DEFINED TO THE NORTH AT APPROXIMATELY THE CITY OF MOUNTAIN VIEW DEWATERING TRENCH, TO
THE EAST AND WEST AT APPROXIMATELY ARMAND AVENUE AND PERMANENTE CREEK, RESPECTIVELY.  THE
VERTICAL EXTENT OF GROUNDWATER POLLUTION EXTENDS APPROXIMATELY TO THE TOP OF THE REGIONAL
AQUITARD.  FIGURES 8 AND 9 ILLUSTRATE THE BOUNDARIES OF THE TCE PLUME IN THE SHALLOW AND
INTERMEDIATE ZONES.

#SSR
6.0 SUMMARY OF SITE RISKS

6.1  TOXICITY ASSESSMENT

NINE INDICATOR CHEMICALS WERE IDENTIFIED FROM APPROXIMATELY 30 CHEMICALS DETECTED IN THE STUDY
AREA.  THE NINE INDICATOR CHEMICALS ARE AS FOLLOWS:

   1,1-DICHLOROETHANE (1,1-DCA)
   1,1-DICHLOROETHYLENE (1,1-DCE)
   1,1 DICHLOROETHYLENE (1,2-DCE)
   TETRACHLOROETHYLENE (PCE)
   TOLUENE
   1,2,4-TRICHLOROBENZENE (1,2,4-TCB)
   1,1,1-TRICHLOROETHANE (1,1,1-TCA)
   TRICHLOROETHYLENE (TCE)
   VINYL CHLORIDE (VC)

THE RATIONAL FOR SELECTING THE LISTED CHEMICALS AS INDICATOR CHEMICALS IS AS FOLLOWS:

   1.1-DICHLOROETHANE (1.1-DCA)

• 1,1-DCA HAS BEEN DETECTED IN WELLS THROUGHOUT THE STUDY AREA IN BOTH THE SHALLOW
ZONE AND THE INTERMEDIATE ZONE;

• 1,1-DCA WAS DETECTED IN 8.1 PERCENT OF THE SOIL SAMPLES COLLECTED WITHIN THE STUDY
AREA;

• 1,1-DCA POSSESSES PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER SOLUBILITY AND
RELATIVELY LOW SOIL SORPTION) WHICH TEND TO PROMOTE ITS DISPERSION IN GROUND WATER;

• 1,1-DCA WAS IDENTIFIED BY EPA AS A PROBABLE HUMAN CARCINOGEN (GROUP B2) BASED ON
AVAILABLE LABORATORY ANIMAL DATA.

   1,1-DICHLOROETHYLENE 1.1-DCE)

• 1,1-DCE HAS BEEN DETECTED IN WELLS THROUGHOUT THE STUDY AREA IN BOTH THE SHALLOW
ZONE AND INTERMEDIATE ZONE;

• 1,1-DCE WAS DETECTED IN 7.0 PERCENT OF THE SOIL SAMPLES COLLECTED WITHIN THE STUDY
AREA;

• 1,1-DCE POSSESSES PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER SOLUBILITY AND
RELATIVELY LOW SOIL SORPTION) WHICH TEND TO PROMOTE ITS DISPERSION IN GROUND WATER;

• 1,1-DCE WAS IDENTIFIED BY EPA AS A POSSIBLE HUMAN CARCINOGEN (GROUP C) BASED ON
AVAILABLE LABORATORY ANIMAL DATA.



   1.2-DICHLOROETHYLENE (1,2-DCE)

• 1,2-DCE HAS BEEN CONSISTENTLY DETECTED IN WELLS THROUGHOUT THE STUDY AREA IN BOTH
THE SHALLOW ZONE AND INTERMEDIATE ZONE;

• 1,2-DCE WAS DETECTED IN 21.0 PERCENT OF THE SOIL SAMPLES COLLECTED WITHIN THE STUDY
AREA;

• 1,2-DCE POSSESSES PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER SOLUBILITY AND
RELATIVELY LOW SOIL SORPTION) WHICH TEND TO PROMOTE ITS DISPERSION IN GROUND WATER;

   1,1,2.2-TETRACHLOROETHYLENE (PCE)

• PCE HAS BEEN CONSISTENTLY DETECTED IN WELLS THROUGHOUT THE STUDY AREA IN BOTH THE
SHALLOW ZONE AND INTERMEDIATE ZONE;

• PCE WAS DETECTED IN 21.0 PERCENT OF THE SOIL SAMPLES COLLECTED WITHIN THE STUDY
AREA;

• PCE POSSESSES PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER SOLUBILITY AND
RELATIVELY LOW SOIL SORPTION) WHICH TEND TO PROMOTE ITS DISPERSION IN GROUND WATER;

• PCE WAS IDENTIFIED BY EPA AS A PROBABLE HUMAN CARCINOGEN (GROUP B2) BASED ON
AVAILABLE LABORATORY ANIMAL DATA.

   TOLUENE

• TOLUENE WAS DETECTED IN 9.7 PERCENT OF THE SOIL SAMPLES COLLECTED WITHIN THE STUDY
AREA;

• TOLUENE HAS A RELATIVELY LOW SOIL SORPTION COEFFICIENT, THEREFORE, HAS THE POTENTIAL
TO LEACH FROM SOIL INTO GROUNDWATER;

• RWQCB REQUESTED THIS CHEMICAL BE INCLUDED AS AN INDICATOR CHEMICAL.

   1,2,4-TRICHLOROBENZENE (1,2,4-TCB)

• 1,2,4-TCB WAS 1.1 PERCENT OF THE SOIL SAMPLES COLLECTED WITHIN THE STUDY AREA;

• RWQCB REQUESTED THIS CHEMICAL BE INCLUDED AS AN INDICATOR CHEMICAL.

   1,1,1-TRICHLOROETHANE (1,1,1-TCA)

• 1,1,1-TCA HAS BEEN CONSISTENTLY DETECTED IN WELLS THROUGHOUT THE STUDY AREA IN BOTH
THE SHALLOW ZONE AND INTERMEDIATE ZONE;

• 1,1,1-TCA WAS DETECTED IN 16.7 PERCENT OF THE SOIL SAMPLES COLLECTED WITHIN THE
STUDY AREA;

• PCE POSSESSES PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER SOLUBILITY AND
RELATIVELY LOW SOIL SORPTION) WHICH TEND TO PROMOTE ITS DISPERSION IN GROUND WATER;

   TRICHLOROETHYLENE (TCE)

• TCE HAS BEEN CONSISTENTLY DETECTED IN WELLS THROUGHOUT THE STUDY AREA IN BOTH THE
SHALLOW ZONE AND INTERMEDIATE ZONE;

• TCE WAS DETECTED IN 72.6 PERCENT OF THE SOIL SAMPLES COLLECTED WITHIN THE STUDY
AREA;

• TCE POSSESSES PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER SOLUBILITY AND
RELATIVELY LOW SOIL SORPTION) WHICH TEND TO PROMOTE ITS DISPERSION IN GROUND WATER;



• TCE WAS IDENTIFIED BY EPA AS A PROBABLE HUMAN CARCINOGEN (GROUP B2) BASED ON
AVAILABLE LABORATORY ANIMAL DATA.

   VINYL CHLORIDE (VC)

• VINYL CHLORIDE HAS BEEN DETECTED INFREQUENTLY AND SPORADICALLY THROUGHOUT THE STUDY
AREA IN BOTH THE SHALLOW ZONE AND THE INTERMEDIATE ZONE;

• VINYL CHLORIDE HAS BEEN DETECTED IN ONE SOIL SAMPLE TO DATE;

• VINYL CHLORIDE POSSESSES PHYSICOCHEMICAL PROPERTIES (RELATIVELY HIGH WATER
SOLUBILITY AND RELATIVELY LOW SOIL SORPTION) WHICH TEND TO PROMOTE ITS DISPERSION IN
GROUND WATER;

• VINYL CHLORIDE WAS IDENTIFIED BY EPA AS A CONFIRMED HUMAN CARCINOGEN' (GROUP A)
BASED ON EVIDENCE IN HUMANS; IT IS ALSO AN ESTABLISHED ANIMAL CARCINOGEN.

6.2 RISK CHARACTERIZATION

EXPOSURE PATHWAYS WERE IDENTIFIED AND EVALUATED FOR BOTH THE CURRENT LAND-USE CONDITION AND FOR
HYPOTHETICAL FUTURE LAND-USE CONDITIONS. ASSESSMENT OF POTENTIAL RISK UNDER THE CURRENT LAND-USE
SCENARIO WAS CONDUCTED TO DETERMINE THE DEGREE THAT CHEMICAL RESIDUES CURRENTLY PRESENT IN SOIL
AND GROUNDWATER IN THE STUDY AREA MAY IMPACT THE HEALTH OF HUMANS WHO CURRENTLY LIVE OR WORK IN
THE STUDY AREA.  ASSESSMENT OF POTENTIAL RISK UNDER THE FUTURE LAND-USE SCENARIO WAS CONDUCTED
WITH THE ASSUMPTION THAT THE STUDY AREA, INCLUDING THE LOCATION OF THE FACILITIES, IS CONVERTED
INTO A TYPICAL RESIDENTIAL AREA AND THE POPULATION CAN USE THE UPPER AQUIFER GROUND WATER AS A
DOMESTIC POTABLE WATER SUPPLY.

THROUGH A PROCESS OF IDENTIFYING AND EVALUATING ALL OF THE POTENTIAL EXPOSURE PATHWAYS
ASSOCIATED WITH THE CONTAMINATION IN THE STUDY AREA, THOSE PATHWAYS WHICH ARE COMPLETE ARE
IDENTIFIED.  A COMPLETE EXPOSURE PATHWAY IS ONE THAT HAS ALL THE NECESSARY COMPONENTS: A SOURCE
AND MECHANISM OF CHEMICAL RELEASE; AN ENVIRONMENTAL TRANSPORT MEDIUM, A POTENTIAL HUMAN EXPOSURE
POINT, AND A LIKELY ROUTE OF EXPOSURE.  THE EXPOSURE PATHWAYS WHICH WERE DETERMINED TO BE
POTENTIALLY COMPLETE FOR CURRENT LAND USE AND FUTURE LAND USE ARE AS FOLLOWS:

• POSSIBLE INHALATION OF AMBIENT AIR IN THE VICINITY OF THE MANHOLES ALONG THE
SANITARY SEWER LINE INTO WHICH INDICATOR CHEMICALS MAY HAVE VOLATILIZED AFTER
DISCHARGE OF EXTRACTED GROUND WATER INTO THE SANITARY SEWER LINE.

• EXPOSURE TO INDICATOR CHEMICALS DUE TO USE (AS POTABLE WATER) OF GROUND WATER
EXTRACTED FROM WELLS (EXISTING OR FUTURE INSTALLATIONS) SCREENED INTO THE UPPER
AQUIFER; POTENTIAL EXPOSURE PATHWAYS INCLUDE INGESTION, DERMAL CONTACT, AND
INHALATION OF VAPORS (E.G., SHOWERING);

• POSSIBLE INHALATION OF INDOOR RESIDENTIAL AIR CONTAINING INDICATOR CHEMICALS THAT
MAY HAVE VOLATILIZED FROM CONTAMINATED GROUND WATER AND/OR SOIL.

TO ASSESS THE POTENTIAL RISK ASSOCIATED WITH VOLATILIZATION OF INDICATOR CHEMICALS FROM THE
SANITARY SEWER SYSTEM, AIR SAMPLES WERE COLLECTED AT LOCATIONS IN THE STUDY AREA WHERE GREATEST
EMISSIONS WOULD OCCUR, "WORST CASE CONDITIONS." TCE WAS THE ONLY INDICATOR CHEMICAL DETECTED IN 
AMBIENT AIR, THEREFORE, TCE WAS THE ONLY CHEMICAL CONSIDERED IN MEASURING THIS RISK.  THE
HIGHEST 8-HOUR CONCENTRATION WAS 0.430 PPB WHICH WAS COLLECTED AT NIGHT.

THE HUMAN RECEPTORS MOST LIKELY TO BE EXPOSED TO TCE VOLATILIZED FROM THE SEWER LINE ARE:

• UTILITY WORKERS WHO MAY PERIODICALLY ENTER THE MANHOLE;
• RESIDENTS IN NEARBY HOMES.

TO JUDGE THE POTENTIAL HEALTH IMPLICATIONS FOR EACH OF THESE GROUPS DUE TO AIRBORNE TCE,
MEASURED EXPOSURE POINT CONCENTRATIONS WERE COMPARED WITH REGULATORY CRITERIA.  FOR RESIDENTS,
AN EXPOSURE POINT CONCENTRATION OF 0.00104 MG/M3, WHICH WAS CONSIDERED THE WORST CASE
CONCENTRATION, IS ABOUT 15 PERCENT OF THE HEALTH-BASED CALIFORNIA APPLIED ACTION LEVEL (AALAIR)
FOR TCE (0.007 MG/M3).  FOR THE UTILITY WORKER, THE MAXIMUM EXPOSURE POINT CONCENTRATION WAS



ESTIMATED TO BE 0.230 MG/M3 WHICH IS BASED ON THE FINDINGS OF THE AIR SAMPLING STUDY AND
ADJUSTED USING A 100-FOLD SAFETY FACTOR.  THIS EXPOSURE POINT CONCENTRATION IS ONLY A FRACTION
(0.085 PERCENT) OF OSHSA'S 8-HOUR TIME WEIGHTED AVERAGE FOR TCE IN AIR, WHICH IS 50 PPM OR 270
MG/M3.

AVERAGE-CASE AND MAXIMUM-CASE THEORETICAL UPPERBOUND CARCINOGENIC RISKS FOR BOTH RESIDENTS AND
UTILITY WORKERS WERE ESTIMATED.  EXPOSURE ASSUMPTIONS WERE DEVELOPED FOR BOTH CASES AND FOR BOTH
POTENTIAL RECEPTORS IN ORDER THAT CHEMICAL INTAKES (DAILY DOSE) COULD BE ESTIMATED.  BASED ON
THE SAMPLING STUDY, THE 95 PERCENT UPPER CANCER RISK RATE FOR RESIDENTS WAS CALCULATED TO BE 6.5
X (10-10) (AVERAGE CASE) AND 6.9 X (10-7) (MAXIMUM-CASE).  FOR THE UTILITY WORKER, THEORETICAL
UPPERBOUND CANCER RISK RATES WERE ESTIMATED TO BE 7.8 X (10-8) (AVERAGE CASE) AND 1.1 X (10-6)
(MAXIMUM-CASE).  THESE RISKS ARE WITHIN EPA'S  TARGET RISK RANGE OF 1 X (10-4) TO 1 X (10-6).

TO ASSESS THE POTENTIAL RISK ASSOCIATED WITH MIGRATION OF INDICATOR CHEMICALS FROM GROUND WATER
INTO RESIDENTIAL AIR, A STUDY INCLUDING A COMBINATION OF FIELD MEASUREMENTS AND ANALYTICAL
MODELING WAS CONDUCTED ON THE STUDY AREA.  EMISSION RATES WERE DETERMINED USING THE
EPA-RECOMMENDED SURFACE ISOLATION FLUX CHAMBER.  GAS SAMPLES WERE COLLECTED AND ANALYZED FOR
SPECIFIC INDICATOR CHEMICALS KNOWN TO BE PRESENT IN GROUND WATER.  SAMPLING LOCATIONS SELECTED
TO PROVIDE WORST-CASE EMISSIONS, WERE ABOVE AREAS WHERE THE HIGHEST VOC CONCENTRATIONS
(1,1,1-TCA AND TCE) WERE DETECTED IN GROUND WATER.

SOIL VAPOR EMISSION RATES WERE DETERMINED AND ESTIMATES OF INDOOR AIR VOC CONCENTRATIONS WERE
CALCULATED USING A STEADY-STATE, SINGLE-COMPARTMENT MODEL.  CONSTRUCTION PARAMETERS
CONSERVATIVELY REPRESENTATIVE OF HOMES IN THE OFF-SITE AREA WERE CONSIDERED IN DERIVING BOTH
HYPOTHETICAL, AVERAGE-CASE AND MAXIMUM-CASE INDOOR AIR CONCENTRATION ESTIMATES.  USING THE
ESTIMATED CONCENTRATIONS (I.E., EXPOSURE POINT CONCENTRATIONS) AND ASSUMED EXPOSURE FACTORS
REPRESENTATIVE OF INDOOR RESIDENTIAL ACTIVITY, CHRONIC DAILY INTAKES(CDIS) WERE ESTIMATED FOR
POTENTIALLY CARCINOGENIC (TCE) AND NONCARCINOGENIC CHEMICALS (1,1,1-TCA AND TCE). HYPOTHETICAL  
AVERAGE-CASE AND MAXIMUM-CASE UPPERBOUND CARCINOGENIC RISKS ASSOCIATED WITH THESE EMISSIONS WERE
FOUND TO BE 5.6 X (10-6) AND 1.9 X (10-5), RESPECTIVELY.  HYPOTHETICAL AVERAGE-CASE AND
MAXIMUM-CASE NONCARCINOGENIC RISKS WERE FOUND TO BE HI=0.18 AND HI=0.18, RESPECTIVELY.

FOR DETERMINING THE AVERAGE-CASE CARCINOGENIC AND NONCARCINOGENIC RISKS ASSOCIATED WITH THE
HYPOTHETICAL USE OF GROUND WATER FROM THE SHALLOW OR INTERMEDIATE ZONES, DOMESTIC USAGE OF
SHALLOW ZONE WATER COMBINED WITH OTHER LESS SIGNIFICANT EXPOSURE PATHWAYS (E.G., VOLATILIZATION
OF VOCS FROM SOIL INTO AMBIENT AIR, HYPOTHETICAL VOLATILIZATION FROM GROUNDWATER INTO INDOOR
AIR, AND  LEACHING OF VOCS FROM THE SOIL INTO GROUNDWATER) WERE ASSUMED.  THE CHEMICALS
CONTRIBUTING THE MAJORITY OF THE RISK ARE 1,1-DCE, TCE, AND VC.  THE NONCARCINOGENIC RISKS ARE  
PRE-DOMINANTLY ATTRIBUTED TO 1,2-DCE AND TCE.  ASSUMING DOMESTIC USAGE OF INTERMEDIATE ZONE
GROUND WATER ALONG WITH OTHER LESS EXPOSURE PATHWAYS, TCE ACCOUNTS FOR THE MAJORITY OF BOTH THE
CARCINOGENIC AND NONCARCINOGENIC RISK.  MAXIMUM-CASE CARCINOGENIC AND NONCARCINOGENIC RISKS WERE
SUMMED FOR ALL EXPOSURE PATHWAYS AND CHEMICALS, WHICH ASSUMES THAT ALL OF THE MAXIMUM EXPOSURE
CONCENTRATIONS OCCUR SIMULTANEOUSLY IN THE SAME WELL.  MOST OF THE CARCINOGENIC RISK ASSOCIATED
WITH HYPOTHETICAL MAXIMUM EXPOSURE IS ATTRIBUTED TO VC, WHICH HAS BEEN FOUND IN ONLY 6 OF 115
WELLS IN THE STUDY AREA.

SUMMARY OF AVERAGE-CASE AND MAXIMUM-CASE CARCINOGENIC AND NONCARCINOGENIC RISKS ASSOCIATED WITH
CURRENT AND HYPOTHETICAL FUTURE LAND-USE CONDITIONS IN THE STUDY AREA ARE GIVEN IN TABLES 4 AND
5.

6.3 PRESENCE OF SENSITIVE HUMAN POPULATIONS

APPROXIMATELY 8 PERCENT OF THE STUDY AREA IS RESIDENTIAL AND THE MAJORITY OF THE RESIDENTIAL
AREA IS IN THE VICINITY OF MORGAN AND SPRING STREET WHICH IS LOCATED IN THE SOUTHWEST CORNER OF
THE STUDY AREA. CRITTENDEN MIDDLE SCHOOL (GRADES 6-8, APPROXIMATELY 420 STUDENTS) IS ALSO
LOCATED IN THE SOUTHWEST CORNER OF THE STUDY AREA, DIRECTLY WEST OF THE NON-SITE AREA.  THE
SCHOOLYARD IS ALSO USED AS A PUBLIC PARK.  THERE ARE NO HOSPITALS OR CONVALESCENT HOMES LOCATED
IN THE STUDY AREA.

6.4 PRESENCE OF SENSITIVE ECOLOGICAL SYSTEMS

TWO ENDANGERED SPECIES ARE REPORTED TO USE SOUTH SAN FRANCISCO BAY, LOCATED APPROXIMATELY 4
MILES NORTH OF THE STUDY AREA.  THE CALIFORNIA CLAPPER RAIL AND THE SALT MARSH HARVEST MOUSE ARE



REPORTED TO EXIST IN THE TIDAL MARSHES OF THE BAY AND BAYSHORE.  THE ENDANGERED CALIFORNIA BROWN
PELICAN IS OCCASIONALLY SEEN IN THE BAY AREA, BUT DOES NOT NEST IN THE SOUTH BAY.  RANGES OF THE
ENDANGERED AMERICAN PEREGRINE FALCON AND SOUTHERN BALD EAGLE INCLUDE THE BAY AREA, BUT THESE
SPECIES DO NOT USE BAY AND BAYSHORE HABITATS.

THE STUDY AREA DOES NOT CONSTITUTE CRITICAL HABITAT FOR ENDANGERED SPECIES NOR DOES IT INCLUDE
OR IMPACT ANY "WETLANDS."

6.5 CONCLUSION

ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE TELEDYNE AND SPECTRA-PHYSICS
SUPERFUND SITES, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE ACTION SELECTED IN THIS ROD MAY
PRESENT AN IMMINENT AND SUBSTANTIAL ENDANGERMENT TO THE PUBLIC HEALTH, WELFARE OR ENVIRONMENT.

BASED ON THE FACT THAT A VARIETY OF THE VOCS DETECTED IN THE STUDY AREA POSE SIGNIFICANT HEALTH
RISKS AS CARCINOGENS OR AS NONCARCINOGENS AND COMPLETE EXPOSURE PATHWAY EXIST, EPA HAS
DETERMINED THAT REMEDIATION IS WARRANTED.

#ARARS
7.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)

UNDER SECTION 121(D)(1) OF CERCLA, S 9621, REMEDIAL ACTIONS MUST ATTAIN A DEGREE OF CLEAN-UP
WHICH ASSURES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  ADDITIONALLY, REMEDIAL ACTIONS
THAT LEAVE ANY HAZARDOUS SUBSTANCE, POLLUTANT, OR CONTAMINANT ON-SITE MUST MEET A LEVEL OR
STANDARD OF CONTROL THAT AT LEAST ATTAINS STANDARDS, LIMITATIONS, OR CRITERIA  THAT ARE
"APPLICABLE OR RELEVANT AND APPROPRIATE" UNDER THE CIRCUMSTANCES OF THE RELEASE.  THESE
REQUIREMENTS, KNOWN AS "ARARS", MAY BE WAIVED IN CERTAIN INSTANCES, AS STATED IN SECTION
121(D)(4) OF CERCLA, 42 USC S 9621(D)(4).

"APPLICABLE" REQUIREMENTS ARE THOSE CLEAN-UP STANDARDS, STANDARDS OF CONTROL AND OTHER
SUBSTANTIVE ENVIRONMENTAL PROTECTION REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER
FEDERAL OR STATE LAW THAT SPECIFICALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT OR CONTAMINANTS,
REMEDIAL ACTION, LOCATION, OR OTHER CIRCUMSTANCE AT A CERCLA SITE. "RELEVANT AND APPROPRIATE"
REQUIREMENTS ARE CLEAN-UP STANDARDS, STANDARDS OF CONTROL AND OTHER SUBSTANTIVE ENVIRONMENTAL
PROTECTION REQUIREMENTS, CRITERIA, OR LIMITATIONS PROMULGATED UNDER FEDERAL OR STATE LAW THAT,
WHILE NOT "APPLICABLE" TO A HAZARDOUS SUBSTANCE, POLLUTANT, CONTAMINANT, REMEDIAL ACTION,
LOCATION, OR OTHER CIRCUMSTANCE AT A CERCLA SITE, ADDRESS PROBLEMS OR SITUATIONS SUFFICIENTLY
SIMILAR TO THOSE ENCOUNTERED AT THE CERCLA SITE THAT THEIR USE IS WELL-SUITED TO THE PARTICULAR
SITE.  FOR EXAMPLE, REQUIREMENTS MAY BE RELEVANT AND APPROPRIATE IF THEY WOULD BE "APPLICABLE"
BUT FOR JURISDICTIONAL RESTRICTIONS ASSOCIATED WITH THE REQUIREMENT.  SEE THE NATIONAL
CONTINGENCY PLAN, 40 CFR SECTION 300.6, 1986).

THE DETERMINATION OF WHICH REQUIREMENTS ARE "RELEVANT AND APPROPRIATE" IS SOMEWHAT FLEXIBLE. 
EPA AND THE STATE MAY LOOK TO THE TYPE OF REMEDIAL ACTIONS CONTEMPLATED, THE HAZARDOUS
SUBSTANCES PRESENT, THE WASTE CHARACTERISTICS, THE PHYSICAL CHARACTERISTICS OF THE SITE, AND
OTHER APPROPRIATE FACTORS.  IT IS POSSIBLE FOR ONLY PART OF A REQUIREMENTS TO BE CONSIDERED
RELEVANT AND APPROPRIATE.  ADDITIONALLY, ONLY SUBSTANTIVE REQUIREMENTS NEED BE FOLLOWED.  IF NO
ARAR COVERS A PARTICULAR SITUATION, OR IF AN ARAR IS NOT SUFFICIENT TO PROTECT HUMAN HEALTH OR
THE ENVIRONMENT, THEN NON-PROMULGATED STANDARDS, STANDARDS, CRITERIA, GUIDANCE, AND ADVISORIES
MUST BE USED GO PROVIDE A PROTECTIVE REMEDY.

7.1 TYPES OF ARARS

THERE ARE THREE TYPES OF ARARS.  THE FIRST TYPE INCLUDES "CONTAMINANT SPECIFIC" REQUIREMENTS. 
THESE ARARS SET LIMITS ON CONCENTRATIONS OF SPECIFIC HAZARDOUS SUBSTANCE, POLLUTANTS, AND
CONTAMINANTS IN THE ENVIRONMENT. EXAMPLES OF THIS TYPE OF ARAR ARE AMBIENT WATER QUALITY
CRITERIA AND DRINKING WATER STANDARDS.  THE SECOND TYPE OF ARAR INCLUDES LOCATION-SPECIFIC
REQUIREMENTS THAT SET RESTRICTIONS ON CERTAIN TYPES OF ACTIVITIES BASED ON SITE CHARACTERISTICS. 
THESE INCLUDE RESTRICTION ON ACTIVITIES IN WETLANDS, FLOODPLAIN, AND HISTORIC SITES.  THE THIRD
TYPE OF ARAR INCLUDES ACTION-SPECIFIC REQUIREMENTS.  THESE ARE TECHNOLOGY-BASED RESTRICTIONS
WHICH ARE TRIGGERED BY THE TYPE OF ACTION UNDER CONSIDERATION.  EXAMPLES OF ACTION-SPECIFIC
ARARS ARE RESOURCE CONSERVATION AND RECOVERY ACT ("RCRA") REGULATIONS FOR WASTE TREATMENT,
STORAGE, AND DISPOSAL.



ARARS MUST BE IDENTIFIED ON A SITE-SPECIFIC BASIS FROM INFORMATION ABOUT SPECIFIC CHEMICALS AT
THE SITE, SPECIFIC FEATURES OF THE SITE LOCATION, AND ACTIONS THAT ARE BEING CONSIDERED AS
REMEDIES.

7.2 CONTAMINANT-SPECIFIC ARARS

SECTION 1412 OF THE SAFE DRINKING WATER ACT, 42 USC SECTION 300G-1

UNDER THE AUTHORITY OF SECTION 1412 OF THE SAFE DRINKING WATER ACT, MAXIMUM CONTAMINANT LEVELS
GOALS (MCLGS) THAT ARE SET AT LEVELS ABOVE ZERO, SHALL BE ATTAINED BY REMEDIAL ACTIONS FOR
GROUND OR SURFACE WATER THAT ARE CURRENT OR POTENTIAL SOURCES OF DRINKING WATER, WHERE THE MCLGS
ARE RELEVANT AND APPROPRIATE UNDER THE CIRCUMSTANCES OF THE RELEASE BASED ON THE FACTORS IN S
300.400(G)(2).

THE APPROPRIATE REMEDIAL GOAL FOR EACH INDICATOR CHEMICAL (EXCEPT TOLUENE AND 1,2,4-TCB) IN
GROUND WATER IS THE MCLG (IF NOT EQUAL TO ZERO), THE FEDERAL MCL, OR THE STATE MCL, WHICHEVER IS
NOT STRINGENT. THE MCLGS AND MCLS  FOR THE INDICATOR CHEMICAL IDENTIFIED IN THE STUDY AREA ARE
GIVEN IN TABLE 6.

CALIFORNIA DEPARTMENT OF HEALTH SERVICES DRINKING WATER ACTION LEVELS (DWALS)

CALIFORNIA DEPARTMENT OF HEALTH SERVICES (DHS) DWALS ARE HEALTH-BASED CONCENTRATION LIMITS SET
BY THE DHS TO LIMIT PUBLIC EXPOSURE TO SUBSTANCES NOT YET REGULATED BY PROMULGATED STANDARDS. 
THEY ARE ADVISORY STANDARDS THAT APPLY AT THE TAP FOR PUBLIC WATER SUPPLIES.  THE DWAL FOR
TOLUENE IS 100 PPB.

CALIFORNIA'S RESOLUTION 68-16

CALIFORNIA'S "STATEMENT OF POLICY WITH RESPECT TO MAINTAINING HIGH QUALITY OF WATERS IN
CALIFORNIA," RESOLUTION 68-16, AFFECTS REMEDIAL STANDARDS.  THE POLICY REQUIRES MAINTENANCE OF
EXISTING WATER QUALITY UNLESS IT IS DEMONSTRATED THAT A CHANGE WILL BENEFIT THE PEOPLE OF THE
STATE, WILL NOT UNREASONABLY AFFECT PRESENT OR POTENTIAL USES, AND WILL NOT RESULT IN WATER
QUALITY LESS THAT PRESCRIBED BY OTHER STATE POLICIES.

STATE OF CALIFORNIA SOLUBLE THRESHOLD LIMIT CONCENTRATIONS (STLC) AND TOTAL THRESHOLD LIMIT
CONCENTRATIONS (TTLC)

THE STATE OF CALIFORNIA SOLUBLE THRESHOLD LIMIT CONCENTRATIONS (STLC) AND TOTAL THRESHOLD LIMIT
CONCENTRATIONS (TTLC) ARE APPLICABLE AS THE MEANS OF DETERMINING WHETHER SOILS THAT ARE
EXCAVATED CONSTITUTE A HAZARDOUS WASTE.  OF THE NINE INDICATOR CHEMICALS, ONLY TCE HAS A STLC
AND TTLC VALUES.  THE STLC FOR TCE IS 204 PPM; THE TTLC FOR TCE IS 2,040 PPM.  LEVELS OF TCE
DETECTED IN THE STUDY AREA EXCEED THESE LEVELS.

7.3 ACTION SPECIFIC ARARS AND TBCS
    NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)

NPDES SUBSTANTIVE PERMIT REQUIREMENTS AND/OR RWQCB WASTE DISCHARGE REQUIREMENTS (WDRS) ARE
POTENTIAL ARARS FOR EFFLUENT DISCHARGES.  THE EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS
OF AN NPDES PERMIT/WDRS LEGALLY APPLY TO POINT SOURCE DISCHARGES SUCH AS THOSE FROM A TREATMENT 
SYSTEM WITH AN OUTFALL TO SURFACE WATER OR STORM DRAINS.  THE RWQCB ESTABLISHED EFFLUENT
DISCHARGE LIMITATIONS AND PERMIT REQUIREMENTS BASED ON WATER QUALITY STANDARDS SET FORTH IN THE
SAN FRANCISCO BAY REGIONAL BASIN PLAN.

CITY OF MOUNTAIN VIEW INDUSTRIAL WASTE ORDINANCE AND THE FEDERAL CLEAN WATER ACT PRETREATMENT
STANDARDS (40 CFR 403.5)

SUBSTANTIVE REQUIREMENTS OF THE CITY OF MOUNTAIN VIEW INDUSTRIAL WASTE ORDINANCE AND THE FEDERAL
CLEAN WATER ACT PRETREATMENT STANDARDS (40 CFR 403.5) ARE ARARS FOR DISCHARGES OF GROUND WATER
TO THE LOCAL SANITARY SEWER SYSTEM.  THE CLEAN WATER ACT ALLOWS MUNICIPALITIES TO DETERMINE THE
PRETREATMENT STANDARDS FOR DISCHARGES TO PUBLICLY OWNED TREATMENT WORKS (POTWS) WITHIN ITS
JURISDICTION.

EPA OFFICE OF SOLID WASTE AND EMERGENCY ORDINANCE AND THE FEDERAL CLEAN WATER ACT PRETREATMENT



STANDARDS (40 CFR 403.5)

OSWER DIRECTIVE 9355.0-28 "CONTROL OF AIR EMISSIONS FROM SUPERFUND GROUNDWATER AIR STRIPPERS AT
SUPERFUND GROUNDWATER SITES" APPLIES TO FUTURE REMEDIAL DECISIONS AT SUPERFUND SITES IN OZONE
NON-ATTAINMENT AREAS.  FUTURE REMEDIAL DECISIONS INCLUDE RECORDS OF DECISIONS (RODS),
SIGNIFICANT DIFFERENCES TO A ROD AND CONSENT DECREES.  TELEDYNE AND SPECTRA-PHYSICS ARE IN WHAT
IS CONSIDERED AN OZONE NON-ATTAINMENT AREA. THIS DIRECTIVE REQUIRES SUCH SITES TO CONTROL TOTAL
VOLATILE ORGANIC COMPOUND EMISSIONS FROM AIR STRIPPERS AND SOIL VAPOR EXTRACTORS TO FIFTEEN
POUNDS PER DAY PER FACILITY.  THIS DIRECTIVE IS WHAT IS CALLED A "TO BE CONSIDERED" OR TBC. 
ARARS WITH MORE STRINGENT REQUIREMENTS TAKE PRECEDENCE OVER THE DIRECTIVE.

BAY AREA AIR QUALITY MANAGEMENT DISTRICT (BAAQMD) REGULATION 8, RULE 47

BAY AREA AIR QUALITY MANAGEMENT DISTRICT BOARD OF DIRECTORS ADOPTED REGULATION 8, RULE 47; "AIR
STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS" WHICH APPLIES TO NEW AND MODIFIED OPERATIONS. 
THE RULE CONSISTS OF TWO STANDARDS:

• INDIVIDUAL AIR STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS EMITTING BENZENE,
VINYL CHLORIDE, PERCHLOROETHYLENE, METHYLENE CHLORIDE AND/OR TRICHLOROETHYLENE ARE
REQUIRED TO CONTROL EMISSIONS BY AT LEAST NINETY PERCENT BY WEIGHT.  OPERATIONS
EMITTING LESS THAN ONE POUND PER DAY OF THESE COMPOUNDS ARE EXEMPT FROM THIS
REQUIREMENT IF THEY PASS A DISTRICT RISK SCREEN.

• INDIVIDUAL AIR STRIPPING AND SOIL VAPOR EXTRACTION OPERATIONS EMITTING GREATER THAN
FIFTEEN POUNDS PER DAY OF ORGANIC COMPOUNDS OTHER THAN THOSE LISTED ABOVE ARE       
REQUIRED TO CONTROL EMISSIONS BY AT LEAST NINETY PERCENT BY WEIGHT.

REGULATION 8, RULE 47 IS AN ARAR FOR THE IMPLEMENTATION OF THE REMEDY IN THE STUDY AREA.

RESOURCE CONSERVATION RECOVERY ACT (RCRA) LAND DISPOSAL RESTRICTIONS

ADSORBENTS AND OTHER MATERIALS USED FOR REMEDIATION OF VOCS, SUCH AS ACTIVATED CARBON,
CHEMICAL-ABSORBING RESINS, OR OTHER MATERIALS USED IN THE TREATMENT OF GROUND WATER OR AIR WILL
CONTAIN THE CHEMICALS AFTER USE.  RCRA LAND DISPOSAL RESTRICTIONS ARE NOT APPLICABLE BUT ARE
RELEVANT AND APPROPRIATE TO DISPOSAL OF TREATMENT MEDIA DUE TO THE PRESENCE OF CONSTITUENTS
WHICH ARE SUFFICIENTLY SIMILAR TO RCRA WASTES.

7.4 LOCATION-SPECIFIC ARARS

FISH AND WILDLIFE COORDINATION ACT

THE FISH AND WILDLIFE COORDINATION ACT IS AN APPLICABLE REQUIREMENT FOR THE LOCATIONS ADJACENT
TO PERMANENTE CREEK AND OTHER TRIBUTARY STREAMS AND MARSHES.

#DA
8.0 DESCRIPTION OF ALTERNATIVES

FEASIBILITY STUDIES WERE PREPARED FOR THE THREE GEOGRAPHIC AREAS DISTINGUISHED WITHIN THE STUDY
AREA.  THE THREE GEOGRAPHIC AREAS ARE AS FOLLOWS:

• THE TELEDYNE SEMICONDUCTOR "ON-SITE" AREA WHICH IS DEFINED AS THE AREA WITHIN THE
PROPERTY BOUNDARIES OF TELEDYNE SEMI-CONDUCTOR;

• THE SPECTRA-PHYSICS, INC.,"ON-SITE" AREA WHICH IS DEFINED AS THE AREA WITHIN THE
PROPERTY BOUNDARIES OF TELEDYNE SPECTRA-PHYSICS, INC;

• THE TELEDYNE SEMICONDUCTOR AND SPECTRA-PHYSICS, INC. "OFF-SITE" AREA, WHICH IS
DEFINED AS THE AREA OUTSIDE THE PROPERTY BOUNDARIES OF THE TWO COMPANIES AND WITHIN
THE BOUNDARIES OF THE PLUME.

PLEASE NOTE THAT THE TERMS "ON-SITE" AND "OFF-SITE" DO NOT PERTAIN TO THE BOUNDARIES OF THE
SUPERFUND SITE AND THEREFORE ARE NOT CONSISTENT WITH THE DEFINITIONS GIVEN IN THE MARCH 8, 1990
NATIONAL CONTINGENCY PLAN.



THE REMEDIATION ALTERNATIVES EVALUATED FOR THE STUDY AREA ARE LISTED AND DESCRIBED HEREIN
ACCORDING TO THE GEOGRAPHICAL AREAS DESCRIBED ABOVE WITH THE EXCEPTION OF THE "NO ACTION"
ALTERNATIVE.

ALTERNATIVE 1 - NO ACTION

THE NO ACTION ALTERNATIVE WAS CONSIDERED FOR EACH OF THE GEOGRAPHICAL AREAS AS A BASELINE TO
COMPARE REMEDIAL ALTERNATIVES.  UNDER THE NO ACTION ALTERNATIVE, THE EXISTING GROUNDWATER AND
SOIL VAPOR EXTRACTION AND TREATMENT SYSTEMS WOULD BE REMOVED.  GROUNDWATER MONITORING WOULD
CONTINUE.

8.1 TELEDYNE SEMICONDUCTOR ON-SITE AREA

ALTERNATIVE 2 - EXISTING GROUNDWATER EXTRACTION SYSTEM

CONTAMINATED GROUND WATER WITH CONTAMINANT CONCENTRATIONS IN EXCESS OF CLEANUP STANDARDS IS
EXTRACTED FROM THE SHALLOW AND INTERMEDIATE ZONES OF THE UPPER AQUIFER USING THE EXISTING
EXTRACTION WELLS.  THE EXTRACTED WATER WOULD CONTINUE TO BE DISCHARGED UNDER PERMIT TO THE
SANITARY SEWER FOR TREATMENT AT THE POTW.

ALTERNATIVE 3 - EXISTING GROUNDWATER EXTRACTION SYSTEM WITH AIR STRIPPING

GROUND WATER FROM THE SHALLOW AND INTERMEDIATE ZONES WOULD BE PUMPED OUT USING EXISTING
EXTRACTION WELLS.  THE WATER WOULD THEN BE TREATED TO THE CLEANUP LEVELS LISTED IN TABLE 6 BY AN
AIR STRIPPING SYSTEM THAT USES A PACKED BED TOWER.  THE TREATED EFFLUENT WOULD BE DISCHARGED TO
THE STORM DRAIN UNDER NPDES PERMIT.  THE AIR EMITTED FROM THE STRIPPER WOULD REQUIRE SUBSEQUENT
TREATMENT BY CARBON ADSORPTION TO MEET LOCAL AIR EMISSION REQUIREMENTS.

ALTERNATIVE 4 - EXISTING GROUNDWATER EXTRACTION SYSTEM WITH CARBON ADSORPTION

GROUND WATER FROM THE SHALLOW AND INTERMEDIATE ZONES WOULD BE PUMPED OUT USING EXISTING
EXTRACTION WELLS AND THE WATER WOULD BE TREATED THE CLEANUP LEVELS LISTED IN TABLE 6 WITH
ACTIVATED CARBON.  THE ACTIVATED CARBON WOULD CONSIST OF TWO PACKED BED REACTORS OPERATING IN A
DOWNFLOW SERIES MODE.  ONE REACTOR COULD OPERATE WHILE THE CARBON IN THE OTHER REACTOR IS BEING
REPLACED WITH REGENERATED CARBON.  THE TREATED EFFLUENT WOULD BE DISCHARGED TO THE STORM DRAIN
UNDER NPDES PERMIT.

ALTERNATIVE 5 - EXISTING GROUNDWATER EXTRACTION SYSTEM AND TREATMENT TO BACKGROUND LEVELS

THE EXISTING GROUNDWATER EXTRACTION SYSTEM WOULD BE EXPANDED TO CAPTURE GROUND WATER WITH VOC
CONCENTRATIONS IN EXCESS OF BACKGROUND CONCENTRATIONS FROM THE SHALLOW AND INTERMEDIATE ZONES. 
THE EXTRACTED GROUNDWATER WOULD BE TREATED BY CARBON ADSORPTION OR AIR STRIPPING UNTIL THE
CONCENTRATIONS OF CHEMICALS REMAINING IN THE GROUND WATER ARE REDUCED TO BACKGROUND LEVELS.  THE
TREATED EFFLUENT WOULD BE DISCHARGED TO THE STORM DRAIN UNDER NPDES PERMIT.

8.2  SPECTRA-PHYSICS INC., ON-SITE AREA

ALTERNATIVE 2 - INSTITUTIONAL ACTIONS

THE EXISTING SOIL-VAPOR EXTRACTION AND TREATMENT SYSTEMS WOULD BE SHUT DOWN AND SEVERAL
INSTITUTIONAL ACTIONS WOULD BE IMPLEMENTED.  THIS ALTERNATIVE RESTRICTS THE FUTURE EXCAVATION OF
VOC-AFFECTED SOILS THROUGH ZONING AND/OR BUILDING PERMIT RESTRICTIONS, AND PRECLUDES THE FUTURE
EXTRACTION OF UPPER AQUIFER GROUND WATER THROUGH SANTA CLARA VALLEY WATER DISTRICT REGULATIONS.

ALTERNATIVE 3 - SOIL EXCAVATION WITH EXISTING GROUNDWATER EXTRACTION

SOILS CONTAINING TCE ABOVE 2.5 PPM AT THE FACILITY WOULD BE SELECTED FOR EXCAVATION AND DISPOSAL
AT A RCRA-PERMITTED LANDFILL.  THE TELEDYNE SEMICONDUCTOR GROUNDWATER EXTRACTION SYSTEM WOULD
CONTINUE TO OPERATE TO CAPTURE AND TREAT GROUND WATER FROM THE SHALLOW AND INTERMEDIATE ZONES OF
THE UPPER AQUIFER.  EXTRACTED GROUNDWATER WILL BE TREATED TO THE LEVELS LISTED IN TABLE 6 BY
EITHER AN AIR STRIPPER OR GRANULAR ACTIVATED CARBON FOLLOWED BY DISCHARGED TO THE STORM DRAIN
UNDER NPDES PERMIT.



ALTERNATIVE 4 -    EXPANSION OF EXISTING SOIL VAPOR EXTRACTION AND CONTINUED OPERATION OF
                   EXISTING GROUNDWATER EXTRACTION SYSTEM

THE EXISTING SOIL-VAPOR EXTRACTION AND TREATMENT SYSTEM WOULD BE EXPANDED TO INCLUDE ADDITIONAL
AREAS WHERE SOIL CONTAINS TCE IN EXCESS OF 2.5 PPM.  THE TELEDYNE SEMICONDUCTOR GROUNDWATER
EXTRACTION SYSTEM WOULD CONTINUE TO OPERATE TO CAPTURE AND TREAT GROUND WATER FROM THE SHALLOW
AND INTERMEDIATE ZONES OF THE UPPER AQUIFER.  EXTRACTED GROUND WATER WILL BE TREATED TO THE
LEVELS LISTED IN TABLE 6 BY EITHER AN AIR STRIPPER OR GRANULAR ACTIVATED CARBON FOLLOWED BY
DISCHARGED TO THE STORM DRAIN UNDER NPDES PERMIT.

ALTERNATIVE 5 -    EXPANSION OF EXISTING SOIL VAPOR EXTRACTION AND ADDITIONAL GROUNDWATER
                   EXTRACTION

THE EXISTING SOIL-VAPOR EXTRACTION AND TREATMENT SYSTEM WOULD BE EXPANDED THE SAME AS
ALTERNATIVE 4 AND TWO SHALLOW ZONE GROUNDWATER EXTRACTION WELLS WOULD BE INSTALLED AT THE
SPECTRA-PHYSICS FACILITY. EXTRACTED GROUND WATER WILL BE TREATED TO THE LEVELS LISTED IN TABLE 6
BY EITHER AN AIR STRIPPER OR GRANULAR ACTIVATED CARBON FOLLOWED BY DISCHARGE TO THE STORM DRAIN
UNDER NPDES PERMIT.

ALTERNATIVE 6 -    EXPANSION OF EXISTING SOIL VAPOR EXTRACTION AND CONTINUED OPERATION OF
                   EXISTING GROUNDWATER SYSTEM TO ACHIEVE BACKGROUND LEVELS IN GROUND WATER

THE EXISTING SOIL-VAPOR EXTRACTION AND TREATMENT SYSTEM WOULD BE EXPANDED TO INCLUDE ADDITIONAL
AREAS WHERE SOIL CONTAINS TCE IN EXCESS OF 2.5 PPM.  GROUND WATER WOULD CONTINUE TO BE EXTRACTED
BY THE TELEDYNE SEMICONDUCTOR SYSTEM UNTIL CONCENTRATIONS OF CHEMICALS REMAINING THE UPPER
AQUIFER ARE REDUCED TO BACKGROUND LEVELS.  EXTRACTED GROUND WATER WILL EITHER BE TREATED BY AN
AIR STRIPPER OR GRANULAR ACTIVATED CARBON FOLLOWED BY DISCHARGED TO THE STORM DRAIN UNDER NPDES
PERMIT.

8.3 TELEDYNE SEMICONDUCTOR AND SPECTRA=PHYSICS OFF=SITE AREA

ALTERNATIVE 2 - INSTITUTIONAL ACTIONS

EXISTING EXTRACTION WELLS, SPRING STREET EXTRACTION SYSTEM (SSES) AND NORTH BAYSHORE EXTRACTION
SYSTEM (NBES), WOULD BE ABANDONED AND THE SANTA CLARA VALLEY WATER DISTRICT WOULD INSTITUTE
RESTRICTIONS PREVENTING THE DEVELOPMENT OF THE UPPER AQUIFER.  THIS ALTERNATIVE INVOLVES THE USE
OF ALTERNATE WATER SUPPLIES TO UPPER AQUIFER WELLS (INCLUDING WELLHEAD TREATMENT WHERE
NECESSARY), A WELL PERMIT RESTRICTION, AND THE USE OF GROUNDWATER MONITORING TO DOCUMENT CHANGES
IN THE CONCENTRATION OR AREA IN WHICH GROUND WATER CONTAINS VOCS.

ALTERNATIVE 3 - EXISTING GROUNDWATER EXTRACTION SYSTEM

THE SPRING STREET EXTRACTION SYSTEM (SSES) AND NORTH BAYSHORE EXTRACTION (NBES) WILL CONTINUE TO
EXTRACT GROUND WATER IN THE SHALLOW ZONE AND INTERMEDIATE ZONES OF THE UPPER AQUIFER.  FOR THIS
ALTERNATIVE, REMOVAL OF GROUND WATER CONTAINING CONTAMINANTS IN EXCESS OF THE LEVELS LISTED IN
TABLE 6 IS THE OBJECTIVE.  AFTER CAPTURE, THE GROUND WATER WOULD REQUIRE TREATMENT AND DISPOSAL.
THE TREATMENT AND DISCHARGE SUB-ALTERNATIVES FOR ALTERNATIVE 3 AS WELL AS ALTERNATIVES 4, 5, AND
6 ARE AS FOLLOWS:

   A.  DISCHARGE TO THE SANITARY SEWER AND TREATMENT BY PUBLICLY OWNED TREATMENT WORKS (POTW);

   B.  TREATMENT BY AIR STRIPPING WITH AIR EMISSION CONTROLS AND DISCHARGE TO THE STORM DRAIN
       UNDER NPDES PERMIT.  AIR EMISSION CONTROLS CONSIDERED ARE:

• GRANULAR ACTIVATED CARBON VAPOR CONTROLS, OR
• CO-COMBUSTION OF VAPORS WITH THE CITY OF MOUNTAIN VIEW LANDFILL FLARES;

   C.  TREATMENT BY AQUEOUS PHASE GRANULAR ACTIVATED CARBON TREATMENT AND
       DISCHARGE TO THE STORM DRAIN UNDER NPDES PERMIT;

   D.  TREATMENT BY PHOTOLYSIS AND OXIDATION AND DISCHARGE TO STORM DRAIN
       UNDER NPDES PERMIT.



ALTERNATIVE 4- LIMITED EXISTING GROUNDWATER EXTRACTION SYSTEM AND SYSTEM

THE SSES AND THE NBES WOULD DISCONTINUE USING FOUR OF THE EXISTING EXTRACTION WELLS AND THE
COMBINED CAPTURED ZONE FOR THE STUDY AREA WOULD BE REDUCED.  SHALLOW AND INTERMEDIATE GROUND
WATER WITH TCE CONCENTRATIONS GREATER THAN 100 PPB WOULD BE CAPTURED.

ALTERNATIVE 5- EXPANSION OR EXISTING GROUNDWATER EXTRACTION SYSTEM

THE SSES AND THE NBES WOULD BE EXPANDED BY SEVEN ADDITIONAL WELLS TO ACHIEVE A LARGER CAPTURE
ZONE IN THE STUDY AREA.  SHALLOW AND INTERMEDIATE ZONE GROUND WATER WITH VOC CONCENTRATIONS
ABOVE BACKGROUND LEVELS WOULD BE EXTRACTED.

ALTERNATIVE 6 - EXISTING GROUNDWATER EXTRACTION SYSTEM AND INJECTION

ALTERNATIVE 3 WOULD BE EMPLOYED AND TREATED WATER WOULD BE INJECTED BACK INTO THE SUBSURFACE VIA
INJECTION WELLS LOCATED LATERAL TO AND DOWNGRADIENT OF THE AFFECTED AREAS.  THE INJECTION WOULD
PROVIDE A HYDRAULIC BARRIER TO PREVENT FURTHER SPREAD OF THE POLLUTED WATER.

#CAA
9.0 COMPARATIVE ANALYSIS OF ALTERNATIVES

THIS SECTION PROVIDES AN EXPLANATION OF THE CRITERIA USED TO SELECT THE REMEDY, AND AN ANALYSIS
OF THE REMEDIAL ACTION ALTERNATIVES IN LIGHT OF THOSE CRITERIA, HIGHLIGHTING THE ADVANTAGES AND
DISADVANTAGES OF EACH OF THE ALTERNATIVES.

CRITERIA

THE ALTERNATIVES WERE EVALUATED USING NINE COMPONENT CRITERIA.  THESE CRITERIA, WHICH ARE LISTED
BELOW, ARE DERIVED FROM REQUIREMENTS CONTAINED IN THE NATIONAL CONTINGENCY PLAN (NCP) AND CERCLA
SECTIONS 121(B) AND 121(C).

   1.  OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

   2.  SHORT TERM EFFECTIVENESS IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT.

   3.  LONG-TERM EFFECTIVENESS AND PERMANENCE IN PROTECTING HUMAN HEALTH AND THE ENVIRONMENT.

   4.  COMPLIANCE WITH ARARS (ARARS ARE DETAILED IN SECTION 7.0).

   5.  USE OF TREATMENT TO ACHIEVE A REDUCTION IN THE TOXICITY, ABILITY OR VOLUME OF THE
       CONTAMINANTS.

   6.  IMPLEMENTABILITY.

   7.  STATE ACCEPTANCE/SUPPORT AGENCY ACCEPTANCE.

   8.  COMMUNITY ACCEPTANCE.

   9.  COST.

9.1  TELEDYNE SEMICONDUCTOR ON-SITE AREA

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE CONTAMINATION WITHIN THE BOUNDARIES OF THE TELEDYNE SEMICONDUCTOR ON-SITE AREA IS
PRINCIPALLY GROUNDWATER CONTAMINATION IN THE UPPER AQUIFER UNIT.  THE GROUNDWATER CONTAMINATION
WITHIN THE BOUNDARIES OF THE TELEDYNE SEMICONDUCTOR ON-SITE AREA REPRESENTS A PORTION OF THE  
DEFINED PLUME AREA (FIGURES 8 AND 9).

ALTERNATIVE 2 PROVIDES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT BY REDUCING THE VOLUME OF
CONTAMINATION IN THE SHALLOW AND INTERMEDIATE ZONES OF THE UPPER AQUIFER AND THEREBY REDUCING
ALL RISKS ASSOCIATED WITH THE PRESENCE OF VOCS IN THE GROUND WATER.  THE POTENTIAL FOR HUMAN 
EXPOSURE TO THE CHEMICAL CONTAINING WATER STILL EXISTS VIA VOLATILIZATION FROM SANITARY SEWER



MANHOLES.  HOWEVER, THIS RISK WAS DETERMINED TO BE WITHIN EPA'S TARGET RISK RANGE.  THE
CALCULATED HEALTH RISK AFTER THE REMEDIAL OBJECTIVES ARE ACHIEVED ARE ESTIMATED TO RANGE FROM
1.6 X (10-6) TO 2.7 X (10-5) FOR CARCINOGENIC RISK WITH A HAZARD INDEX OF LESS THAN 1.0.

ALTERNATIVE 3 PROVIDES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT IN THE SAME WAY AS
ALTERNATIVE 2 AND ALSO ELIMINATES THE RISKS ASSOCIATED WITH DISCHARGING TO THE SANITARY SEWER BY
INCLUDING TREATMENT WITH AN AIR STRIPPER PRIOR TO DISCHARGING.  THE BAAQMD WILL DETERMINE IF AIR 
EMISSION CONTROLS ARE REQUIRED.  THE CALCULATED HEALTH RISKS AFTER THE REMEDIAL OBJECTIVES ARE
ACHIEVED ARE THE SAME AS ALTERNATIVE 2.

ALTERNATIVE 4 ALSO PROVIDES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT IN THE SAME WAY AS
ALTERNATIVE 2 AND ALSO ELIMINATES THE RISKS ASSOCIATED WITH DISCHARGING TO THE SANITARY SEWER BY
INCLUDING TREATMENT OF EXTRACTED WATER WITH CARBON ADSORPTION PRIOR TO DISCHARGING.  THE
CALCULATED HEALTH RISKS AFTER THE REMEDIAL OBJECTIVES ARE ACHIEVED, ARE THE SAME AS ALTERNATIVE
2.

ALTERNATIVE 5 ALSO PROVIDES PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT IN THE SAME WAY AS
ALTERNATIVE 2 AND ALSO ELIMINATES THE RISKS ASSOCIATED WITH DISCHARGING TO THE SANITARY SEWER BY
INCLUDING TREATMENT WITH EITHER CARBON ADSORPTION OR AIR STRIPPING PRIOR TO DISCHARGING.  THIS
ALTERNATIVE IS DESIGNED TO EXTRACT GROUND WATER FROM THE UPPER AQUIFER CONTAINING VOCS IN EXCESS
OF BACKGROUND LEVELS.  THE CALCULATED HEALTH RISKS AFTER THE REMEDIAL OBJECTIVES ARE ACHIEVED,
ARE THE SAME AS ALTERNATIVE 2.

THE NO ACTION ALTERNATIVE WOULD PROVIDE NO PROTECTIVENESS OR RISK REDUCTION.  THE AVERAGE CRI
FOR THE SHALLOW ZONE RANGE FROM 9.4 X (10-5) TO 1.1 X (10-2) AND THE HI WOULD RANGE FROM 0.64 TO
16.97, RESPECTIVELY.

COMPLIANCE WITH ARARS

THE ARARS PERTINENT TO ALTERNATIVES 2 - 5 ARE SET FORTH IN SECTION 7 OF THIS REPORT.  ALL ARARS
WOULD BE ATTAINED BY ALTERNATIVES 2 - 5.  THE NO ACTION ALTERNATIVE WOULD NOT ATTAIN ALL ARARS
OR PROVIDE GROUNDS FOR A WAIVER.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVES 2 - 5 WILL REDUCE THE CONCENTRATION OF VOCS IN THE UPPER AQUIFER BY EXTRACTING
CONTAMINATED GROUND WATER FROM THE AQUIFER THEREBY REDUCING THE VOLUME OF CONTAMINATION. 
TOXICITY ASSOCIATED WITH THE PRESENCE OF VOCS IN THE UPPER AQUIFER WILL ALSO BE REDUCED THROUGH
THE EXTRACTION OF CONTAMINATED GROUND WATER FROM THE UPPER AQUIFER.

ALTERNATIVE 2 DOES NOT PROVIDE ANY TREATMENT OTHER THAN THE VOLATILIZATION AND DEGRADATION OF
VOCS AT THE POTW.  THIS TREATMENT DOES NOT PROVIDE COMPLETE DESTRUCTION OF CHLORINATED
HYDROCARBONS.

ALTERNATIVES 3, 4, AND 5 PROVIDE DESTRUCTION OF VOCS BY INCINERATION OF SPENT CARBON WHICH
REDUCES VOCS TO C02.

THE NO ACTION ALTERNATIVE DOES NOT PROVIDE EITHER REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
THROUGH TREATMENT.

LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVES 2 - 5 INCLUDE GROUNDWATER EXTRACTION WHICH IS INTENDED TO REDUCE THE LEVEL OF
CONTAMINATION IN THE UPPER AQUIFER BELOW ACTION LEVELS FOR THE CONTAMINANTS DESCRIBED IN SECTION
6.0.  THUS, POTENTIAL RISKS TO THE COMMUNITY CURRENTLY POSED BY THE SITE IN ITS PRESENT
CONDITION ARE MINIMIZED.  TO ENSURE THAT THE MAGNITUDE OF RESIDUAL RISKS ARE MINIMIZED, THE
PERFORMANCE OF THE GROUNDWATER EXTRACTION SYSTEM WILL BE CAREFULLY MONITORED ON A REGULAR BASIS
AND ADJUSTED AS WARRANTED BY THE PERFORMANCE DATA COLLECTED DURING OPERATION. MODIFICATIONS MAY
INCLUDE:

A)   DISCONTINUING OPERATION OF EXTRACTION WELLS IN AREAS WHERE CLEANUP STANDARDS HAVE
           BEEN ATTAINED;



B)   ALTERNATING PUMPING AT WELLS TO ELIMINATE STAGNATION POINTS;

C)   PULSE PUMPING TO ALLOW AQUIFER EQUILIBRATION AND ENCOURAGE ADSORBED CONTAMINANTS TO
           PARTITION INTO GROUND WATER;

D)   INSTALLATION OF ADDITIONAL EXTRACTION WELLS.

TREATMENT BY POTW PROVIDED BY ALTERNATIVE 2 IS RELIABLE FOR THE COMPLETE OR NEAR-COMPLETE
REMOVAL OF VOCS FROM THE EXTRACTED GROUND WATER. TREATMENT RESIDUALS ARE EXPECTED TO BE LOW,
BASED ON THE HIGH VOLATILITY OF THE VOCS.  THE HYPOTHETICAL HEALTH RISK IS NOT AFFECTED BY THE  
TREATMENT ALTERNATIVE.

TREATMENT BY AIR STRIPPING PROVIDED BY ALTERNATIVES 3 AND 5 IS RELIABLE FOR THE LONG-TERM
REMOVAL OF VOCS FROM THE GROUND WATER.  TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE BASED
ON THE HIGH VOLATILITY OF THE COMPOUNDS PRESENT IN THE GROUND WATER.

TREATMENT BY AQUEOUS PHASE GRANULAR ACTIVATED CARBON PROVIDED BY ALTERNATIVES 4 AND 5 IS
RELIABLE FOR THE REMOVAL OF VOCS FROM THE GROUND WATER.  TREATMENT RESIDUALS ARE EXPECTED TO BE
NEGLIGIBLE BASED ON THE HIGH VOLATILITY OF THE COMPOUNDS PRESENT IN THE GROUND WATER.

THE NO ACTION ALTERNATIVE PROVIDES NO LONG TERM EFFECTIVENESS.

SHORT-TERM EFFECTIVENESS

THE SHORT-TERM IMPACT TO THE HEALTH OF WORKERS AND COMMUNITY WILL BE VERY MINIMAL FOR
ALTERNATIVES 2 - 5 BECAUSE THE GROUNDWATER EXTRACTION SYSTEM IS ALREADY IN PLACE AT THE SITE. 
ALTERNATIVE 2 INCLUDES A RISK ASSOCIATED WITH THE VOLATILIZATION OF VOCS AT THE POINT OF
DISCHARGE TO SANITARY SEWER.  THIS RISK, HOWEVER, WAS DETERMINED TO BE WITHIN THE (10-4) TO
(10-6) CARCINOGENIC RISK RANGE AND THE HAZARD INDEX IS LESS THAN 1.0.  ALTERNATIVES 3 AND 5
WOULD EMPLOY AN AIR STRIPPER WHICH WOULD EMIT VOCS INTO THE AIR.  HOWEVER, EMISSIONS FROM AIR
STRIPPING TOWERS WILL BE CONTROLLED TO MEET LOCAL AIR DISTRICT REQUIREMENTS.

THE NO ACTION ALTERNATIVE DOES NOT INCLUDE THE IMPLEMENTATION OF ANY REMEDIAL ACTION, THEREFORE,
THERE ARE NO RISKS ASSOCIATED WITH THE IMPLEMENTATION OF A REMEDY.  THE RISKS ASSOCIATED WITH
THE CONTAMINATION OF THE UPPER AQUIFER WOULD REMAIN AT THE SITE.

IMPLEMENTABILITY

ALTERNATIVES 2 - 5 INCLUDE THE SAME EXTRACTION SYSTEM WHICH IS ALREADY IN PLACE.  ALTERNATIVES
3, 4 AND 5 PROVIDE GROUNDWATER TREATMENT WITH EITHER AN AIR STRIPPER OR WITH CARBON ADSORPTION. 
BOTH METHODS ARE PROVEN TECHNOLOGIES AND THERE ARE NO TECHNICAL CONSIDERATIONS THAT PROHIBIT THE
USE OF EITHER OF THESE TECHNOLOGIES.

THERE ARE NO TECHNICAL CONCERNS REGARDING THE IMPLEMENTABILITY OF THE NO ACTION ALTERNATIVE.

COST

THE CAPITAL COST FOR ALTERNATIVE 2 (INSTALLATION OF EXTRACTION WELLS RA1 IN 1896 AND T32I IN
1989) IS $58,775 IN 1991 DOLLARS WITH 5 PERCENT ANNUAL INFLATION RATE.  OPERATION AND
MAINTENANCE COSTS ASSOCIATED WITH MONITORING AND SEWER DISPOSAL FEES ARE ESTIMATED TO BE
APPROXIMATELY $105,000/YEAR AND THE PRESENT WORTH IS ESTIMATED TO BE $2,066,725 FOR A NOMINAL
30-YEAR PERIOD USING 5 PERCENT INTEREST RATE.

THE CAPITAL COST FOR ALTERNATIVE 3 IS $248,775, WITH AN OPERATION AND MAINTENANCE COST OF
$86,000 PER YEAR.  THE PRESENT WORTH OF THIS ALTERNATIVE IS ESTIMATED TO BE $2,000,000 FOR A
NOMINAL 30 YEAR PERIOD USING 5 PERCENT INTEREST RATE.

THE CAPITAL COSTS FOR ALTERNATIVE 4 IS $144,000, WITH AN OPERATION AND MAINTENANCE COST OF
$80,000 PER YEAR.  THE PRESENT WORTH COST IS ESTIMATED TO BE $1,777,000 FOR A NOMINAL 30-YEAR
PERIOD USING A 5 PERCENT INTEREST RATE.

THE CAPITAL COST FOR ALTERNATIVE 5 WOULD BE THE SAME AS EITHER ALTERNATIVE 2, 3 OR 4, DEPENDING
ON THE SELECTED TREATMENT METHOD.  THE OPERATION AND MAINTENANCE WOULD ALSO BE CONSISTENT WITH



EITHER ALTERNATIVE 2, 3 OR 4, DEPENDING ON THE SELECTED TREATMENT METHOD, THEREFORE, THE NOMINAL
30 YEAR PRESENT WORTH WILL REMAIN THE SAME FOR EACH OPTION.

SUPPORT AGENCY ACCEPTANCE

THE FEASIBILITY STUDY AND THE PROPOSED PLAN FACT SHEET WERE REVIEWED BY CALIFORNIA REGIONAL
WATER QUALITY CONTROL BOARD (RWQCB).  THE RWQCB CONCURS WITH EPA'S PREFERRED ALTERNATIVE.

COMMUNITY ACCEPTANCE

THE PROPOSED PLAN WAS PRESENTED TO THE COMMUNITY OF MOUNTAIN VIEW IN A FACT SHEET AND AT A
PUBLIC MEETING.  NO TECHNICAL COMMENTS WERE SUBMITTED REGARDING THE ALTERNATIVES.  OTHER
COMMENTS RECEIVED ARE ADDRESSED IN THE RESPONSE SUMMARY.

THE SELECTED REMEDY

THE SELECTED REMEDY FOR THE TELEDYNE ON-SITE AREA IS ALTERNATIVE 3. ALTERNATIVE 3 CONSISTS OF
CONTINUING THE CURRENT GROUNDWATER EXTRACTION. SYSTEM TO CAPTURE GROUND WATER CONTAINING
CONTAMINANTS IN EXCESS OF THE LEVELS LISTED IN TABLE 6, TREATING THE EXTRACTED WATER WITH AN AIR
STRIPPER.  THE AIR STRIPPER WILL BE EQUIPPED WITH VAPOR PHASE GAC TREATMENT IF REQUIRED BY
BAAQMD AND/OR EPA OSWER DIRECTIVE 9355.0-28. TREATED WATER WILL BE DISCHARGED UNDER NPDES PERMIT
TO THE STORM DRAIN.

ALTERNATIVE 3 MEASURES EVENLY AGAINST ALTERNATIVES 2, 4, AND 5 FOR ALL OF THE CRITERIA.  THE
PRINCIPAL ADVANTAGES OF ALTERNATIVE 3 ARE THAT IT PROVIDES GROUNDWATER TREATMENT SO WATER MAY BE
CONSIDERED FOR REUSE AT A FUTURE DATE.

9.2  SPECTRA-PHYSICS ON-SITE AREA

PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

THE SPECTRA-PHYSICS ON-SITE AREA REPRESENTS A PORTION OF THE DEFINED VOC PLUME IN THE UPPER
AQUIFER AND ALL OF THE SOIL CONTAMINATION KNOWN TO REMAIN WITHIN THE BOUNDARIES OF THE STUDY
AREA.

ALTERNATIVE 2 DOES NOT REDUCE NOR ELIMINATE THE RISKS ASSOCIATED WITH CONTAMINATION OF THE UPPER
AQUIFER OR CONTAMINATION OF THE SOILS.  THIS ALTERNATIVE DOES NOT OFFER ANY REDUCTION OF RISK
LEVELS SO CRI FOR THE SHALLOW ZONE WILL RANGE FROM 9.4 X (10-5) TO 1.1 X (10-2) AND THE HI WILL
RANGE FROM 0.64 TO 16.97.

ALTERNATIVE 3 PROVIDES FOR EXCAVATION OF SOIL THAT CONTAINS TCE ABOVE CONCENTRATIONS OF 2.5 PPM
AND CONTINUING GROUNDWATER EXTRACTION FROM THE WELLS LOCATED AT THE TELEDYNE SEMICONDUCTOR
FACILITY.  EVALUATION OF THE EXTRACTION SYSTEM AT THE TELEDYNE FACILITY IS PROVIDED IN SECTION
9.1. REMOVAL OF VOC-AFFECTED SOILS FROM THE SITE REDUCES THE TOTAL QUANTITY OF VOCS PRESENT BY
TRANSFERRING THE MATERIAL TO A CLASS I LANDFILL. THIS ALTERNATIVE WOULD PROVIDE OVERALL
PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT IN THE LONG TERM.  HOWEVER, ALTERNATIVE 3 MAY
CREATE A GREATER RISK BY EXPOSING WORKERS AND RESIDENTS TO LARGE VOLUMES OF CONTAMINATED SOILS
DURING THE PERIOD OF EXCAVATION.

ALTERNATIVE 4 INCLUDES EXPANSION OF THE EXISTING SOIL VAPOR EXTRACTION SYSTEM FOR SOIL
REMEDIATION AND OPERATION OF THE TELEDYNE ON-SITE EXTRACTION SYSTEM FOR GROUNDWATER REMEDIATION. 
THE SOIL VAPOR EXTRACTION SYSTEM WOULD BE DESIGNED TO REMEDIATE VOCS IN THE UPPER TEN FEET OF
SOILS IN EXCESS OF 2.5 PPM TCE AND SOILS IN EXCESS OF 0.5 PPM TCE BELOW TEN FEET.  THIS
ALTERNATIVE WILL REDUCE THE VOLUME OF VOCS IN THE SOILS AND REDUCE THE RISKS ASSOCIATED WITH
CONTAMINANTS LEACHING OUT OF THE SOILS INTO THE GROUND WATER.  EMISSIONS FROM THE SOIL VAPOR
EXTRACTION SYSTEM ARE REQUIRED TO ACHIEVE STANDARDS ENFORCED BY THE BAAQMD.  THE GROUNDWATER
EXTRACTION SYSTEM DISCUSSED IN SECTION 9.1 WOULD PROVIDE REMEDIATION FOR CONTAMINATED GROUND
WATER EMANATING FROM THE SPECTRA-PHYSICS ON-SITE AREA.  THIS ALTERNATIVE WOULD REDUCE THE LEVEL
OF CONTAMINATION IN THE UPPER AQUIFER AND IN THE SOILS, THUS REDUCING THE RISKS ASSOCIATED WITH
THE PRESENCE OF CONTAMINATION. THEREFORE, THIS ALTERNATIVE PROVIDES OVERALL PROTECTION TO HUMAN
HEALTH AND THE ENVIRONMENT.

ALTERNATIVE 5 PROVIDES SOIL REMEDIATION USING THE SAME SOIL VAPOR EXTRACTION SYSTEM DESCRIBED



FOR ALTERNATIVE 4.  GROUNDWATER REMEDIATION IS ENHANCED BY INSTALLING TWO SHALLOW ZONE
EXTRACTION WELLS AT THE SPECTRA-PHYSICS ON-SITE AREA.  THESE GROUNDWATER WELLS WOULD BE
INSTALLED AND OPERATED IN ADDITION TO WELLS PRESENTLY OPERATING AT THE TELEDYNE SEMICONDUCTOR
ON-SITE AREA.  THIS ALTERNATIVE WOULD ENHANCE GROUNDWATER REMEDIATION BY ENSURING THAT
CONTAMINATION EMANATING FROM SPECTRA-PHYSICS IS CAPTURED WITHIN A SMALLER AREA.  BASED ON THE
DISCUSSION OF ALTERNATIVE 4, IT IS DETERMINED THAT ALTERNATIVE 5 PROVIDES OVERALL PROTECTION OF
HUMAN HEALTH AND THE ENVIRONMENT.

ALTERNATIVE 6 PROVIDES FOR SOIL AND GROUND WATER REMEDIATION SIMILAR TO ALTERNATIVE 4.  HOWEVER,
ALTERNATIVE 6 REQUIRES THAT VOC LEVELS IN THE GROUND WATER ARE REDUCED TO BACKGROUND LEVELS
(ESSENTIALLY NON-DETECTABLE).  BASED ON THE DISCUSSION OF ALTERNATIVE 4, IT IS DETERMINED THAT
ALTERNATIVE 6 PROVIDES OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

THE NO ACTION ALTERNATIVE DOES NOT PROVIDE OVERALL PROTECTION OF HUMAN HEALTH AND THE
ENVIRONMENT.

COMPLIANCE WITH ARARS
  
ALTERNATIVE 2 DOES NOT INCLUDE ANY TYPE OF SOIL OR GROUND WATER REMEDIATION.  THEREFORE,
CONTAMINATION IS AFFECTED ONLY BY NATURAL PROCESSES AND ARARS ARE NOT ACHIEVED.

ALTERNATIVE 3 INCLUDES GROUNDWATER EXTRACTION AND SOIL EXCAVATION.  SOIL EXCAVATION IS SUBJECT
TO A NUMBER OF ARARS WHICH HAVE BEEN IDENTIFIED IN SECTION 7.  GROUNDWATER EXTRACTION IS
INTENDED TO CAPTURE CONTAMINANTS IN EXCESS OF THE RESPECTIVE ACTION LEVELS LISTED IN TABLE 6. 
THIS ALTERNATIVE WOULD COMPLY WITH ARARS.

ALTERNATIVE 4 INCLUDES GROUNDWATER EXTRACTION AND SOIL VAPOR EXTRACTION. SOIL VAPOR EXTRACTION
IS SUBJECT TO A NUMBER OF ARARS WHICH HAVE ALL BEEN IDENTIFIED IN SECTION 7.  GROUNDWATER
EXTRACTION IS INTENDED TO CAPTURE INDICATOR CHEMICALS IN EXCESS OF THE RESPECTIVE ACTION LEVELS 
LISTED IN TABLE 6.  THIS ALTERNATIVE WOULD COMPLY WITH ARARS.

ALTERNATIVES 5 AND 6 ARE EXPECTED TO COMPLY WITH ARARS BASED ON THE EVALUATION PROVIDED FOR
ALTERNATIVES 3 AND 4.

THE NO ACTION ALTERNATIVE DOES NOT COMPLY WITH ARARS.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVE 2 PROVIDES NO TYPE OF GROUNDWATER OR SOIL TREATMENT. THEREFORE, THIS CRITERION IS
NOT ACHIEVED.

ALTERNATIVE 3 WILL REDUCE THE TOTAL QUANTITY OF VOCS AT THE ONSITE AREA BY EXCAVATING
VOC-CONTAMINATED SOILS AND TRANSFERRING THE MATERIAL TO A CLASS I LANDFILL.  LANDFILLING THE
MATERIAL DOES NOT PROVIDE ANY REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT OF
THE VOCS.  ALTERNATIVE 3 PROVIDES GROUNDWATER REMEDIATION THROUGH THE OPERATION OF THE
GROUNDWATER EXTRACTION WELLS AT THE TELEDYNE ON-SITE AREA.  THE GROUNDWATER SYSTEM AND THE
TREATMENT OPTIONS ALL PROVIDE REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT.

ALTERNATIVES 4, 5, AND 6 PROVIDE SOIL TREATMENT BY EXPANDING THE EXISTING SOIL VAPOR EXTRACTION
SYSTEM.  SOIL VAPOR EXTRACTION OF SOILS AFFECTED BY 2.5 PPM OR MORE TCE EFFECTIVELY REDUCES THE
VOLUME OF VOCS IN SOILS.  THE CAPTURED VOCS ARE ADSORBED TO ACTIVATED CARBON AND THERMAL
REGENERATION OF CARBON WILL PROVIDE PERMANENT DESTRUCTION OF VOCS.  IN CONCLUSION, SOIL
REMEDIATION FOR ALTERNATIVES 4, 5, AND 6 WILL PROVIDE REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
THROUGH TREATMENT.

ALTERNATIVES 4 AND 6 DEPEND ON THE TELEDYNE ON-SITE EXTRACTION WELLS FOR GROUND WATER
REMEDIATION.  THE GROUNDWATER SYSTEM AND THE TREATMENT OPTIONS ALL PROVIDE REDUCTION OF
TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT.

ALTERNATIVE 5 PROVIDES GROUNDWATER REMEDIATION WITH THE OPERATION OF THE TELEDYNE ON-SITE
EXTRACTION WELLS AND THE ADDITION OF TWO SHALLOW ZONE EXTRACTION WELLS INSTALLED AT THE
SPECTRA-PHYSICS ON-SITE AREA.  THIS SYSTEM HAS THE POTENTIAL TO REDUCE NEAR SOURCE VOC
CONCENTRATIONS IN THE SHALLOW ZONE TO ACTION LEVELS.  HOWEVER, IT HAS NOT BEEN DETERMINED IF



WHETHER VOC CONCENTRATIONS IN THE SHALLOW ZONE WILL BE REDUCED QUICKER BY OPERATING EXTRACTION
SYSTEMS ON BOTH THE TELEDYNE AND SPECTRA-PHYSICS ON-SITE AREAS COMPARED TO OPERATING ONLY THE
TELEDYNE ON-SITE SYSTEM. THIS WOULD BE THE ONLY ADDED BENEFIT OF INSTALLING THE ADDITIONAL
EXTRACTION WELLS.  THIS ALTERNATIVE DOES PROVIDE REDUCTION OF TOXICITY, MOBILITY, OR VOLUME
THROUGH TREATMENT.

THE NO ACTION ALTERNATIVE DOES NOT PROVIDE REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH
TREATMENT.

LONG-TERM EFFECTIVENESS AND PERMANENCE

ALTERNATIVE 2 PROVIDES NO EFFECTIVE MEASURE FOR REMEDIATING GROUNDWATER AND SOIL CONTAMINATION. 
THEREFORE, RISKS ASSOCIATED WITH THE PRESENCE OF THIS CONTAMINATION REMAIN UNAFFECTED. 
ALTERNATIVE 2 INCLUDES THE MONITORING OF UNTREATED SOIL AND GROUND WATER CONTAMINATION.
ALTERNATIVE 2 DOES NOT PROVIDE LONG-TERM EFFECTIVENESS OR PERMANENCE.

ALTERNATIVE 3 PROVIDES SOIL REMEDIATION BY EXCAVATION.  SOIL REMOVAL HAS THE LONG-TERM BENEFIT
FOR THE SITE OF REMOVING SOILS CONTAINING VOCS, THUS REDUCING THE RISKS ASSOCIATED WITH THE
PRESENCE OF CONTAMINATION IN THE SOIL.  HOWEVER, BECAUSE NO VOCS ARE DESTROYED BY TREATMENT,
THIS IS NOT A PERMANENT REMEDY FOR VOC-CONTAINING SOILS.  THE TRANSFER PROCESS INCREASES THE
POSSIBILITY OF EXPOSURE DUE TO LOSS IN TRANSIT, AND FUTURE RELEASES AT THE DISPOSAL SITE.  WITH
THIS ALTERNATIVE, THE LONG-TERM HEALTH RISKS ASSOCIATED WITH SOILS ARE CARCINOGENIC RISK OF 1.7
X (10-7) AND A HAZARD INDEX OF 7.4 X (10-4).

ALTERNATIVES 4, 5, AND 6 WOULD PROVIDE SOIL REMEDIATION BY EXPANDING THE EXISTING SOIL VAPOR
EXTRACTION SYSTEM TO REMEDIATE SOILS CONTAINING TCE IN EXCESS OF 2.5 PPM IN THE UPPER 10 FEET
AND 0.5 PPM BELOW 10 FEET. SOIL VAPOR EXTRACTION REMOVES THE THREAT OF MIGRATION OR EXPOSURE TO
VOCS IN SOIL.  EXISTING PAVEMENT OVERLYING THE SITE AREA WILL LIMIT THE MIGRATION OF ANY
RESIDUAL SOIL CONTAMINATION.  SOIL VAPOR EXTRACTION PROVIDES A LONG-TERM EFFECTIVE AND PERMANENT
REMEDY FOR SOIL CONTAMINATION.  BY EXPANDING THE SOIL VAPOR EXTRACTION SYSTEM, THE LONG-TERM
HEALTH RISKS ARE THE SAME AS WITH ALTERNATIVE 3.

ALTERNATIVES 3, 4, AND 6 PROVIDE GROUNDWATER REMEDIATION WITH THE GROUNDWATER EXTRACTION SYSTEM
OPERATING AT THE TELEDYNE ON-SITE AREA. THE GROUNDWATER EXTRACTION AND TREATMENT SYSTEMS
CONSIDERED FOR THE TELEDYNE ON-SITE AREA ARE EVALUATED IN SECTION 9.1.

ALTERNATIVE 5 ENHANCES GROUNDWATER REMEDIATION BY ADDING TWO ADDITIONAL SHALLOW ZONE EXTRACTION
WELLS AT THE SPECTRA-PHYSICS ON-SITE AREA WHICH WILL OPERATE IN CONJUNCTION WITH THE EXTRACTION
WELLS AT THE TELEDYNE ON-SITE AREA.  THE OBJECTIVE OF THIS COMPONENT OF ALTERNATIVE 5 IS TO
REDUCE THE LEVELS OF VOCS IN THE UPPER AQUIFER TO OR BELOW ACTION LEVELS.  THEORETICALLY, THIS
ALTERNATIVE WILL ACHIEVE CHEMICAL SPECIFIC ARARS IN A SHORTER PERIOD OF TIME.  HOWEVER, THE
LONG-TERM HEALTH RISKS ASSOCIATED WITH THE GROUNDWATER EXTRACTION FOR THIS ALTERNATIVE ARE THE  
SAME AS ALTERNATIVES 3, 4, AND 6.

THE NO-ACTION ALTERNATIVE WOULD RESULT IN RESIDUAL SOIL AND GROUND WATER CONTAMINATION WHICH MAY
CREATE GREATER RISKS AS THE CONTAMINANTS MIGRATE.  THE NO-ACTION ALTERNATIVE DOES NOT PROVIDE
LONG-TERM EFFECTIVENESS OR PERMANENCE.

SHORT-TERM EFFECTIVENESS

ALTERNATIVE 2 DOES NOT INCREASE RISK TO RESIDENTS OR WORKERS AS A RESULT OF IMPLEMENTING THE
REMEDY.  SINCE ALTERNATIVE 2 PROVIDES NO EFFECTIVE MEASURE FOR REMEDIATING GROUNDWATER AND SOIL
CONTAMINATION, ALL RISKS ASSOCIATED WITH THE PRESENCE OF THIS CONTAMINATION REMAIN UNAFFECTED.

ALTERNATIVE 3 INCLUDES EXCAVATION WHICH IS EXPEDIENT BUT ALSO CREATES THE GREATEST SHORT TERM
POTENTIAL FOR ADVERSE HUMAN HEALTH EFFECTS TO FIELD PERSONNEL, SITE EMPLOYEES, OR NEARBY
RESIDENTS DUE TO EXPOSURE FROM CHEMICALS IN SOIL DURING EXCAVATION, LOADING, OR TRANSPORTATION.  
BASED ON THE RISKS ASSOCIATED WITH SOIL EXCAVATION, ALTERNATIVE 3 MAY INCREASE SHORT-TERM RISKS.

ALTERNATIVES 4, 5, AND 6 INCLUDE ENHANCING SOIL REMEDIATION BY EXPANDING THE EXISTING SOIL VAPOR
EXTRACTION SYSTEM.  POTENTIAL, SHORT-TERM RISKS ASSOCIATED WITH EXPANDING THE SOIL VAPOR
EXTRACTION SYSTEM INCLUDES EXPOSURE TO CONTAMINATED SOIL FROM DRILLING OR TRENCHING, HANDLING  
EXCAVATED MATERIAL, AND ANY FUGITIVE EMISSIONS RESULTING FROM THE SOIL VAPOR EXTRACTION SYSTEM. 



ALL OF THESE RISKS ARE EXPECTED TO BE MINIMAL AND THE SHORT-TERM RISK LEVELS ARE NOT EXPECTED TO
INCREASE AS A RESULT OF THE INSTALLATION AND OPERATION OF THE SOIL VAPOR EXTRACTION SYSTEM.

ALTERNATIVES 3, 4, AND 6 PROVIDE GROUNDWATER REMEDIATION WITH THE OPERATION OF THE TELEDYNE
ON-SITE AREA GROUNDWATER EXTRACTION AND TREATMENT SYSTEM.  SHORT TERM RISKS ASSOCIATED WITH
GROUNDWATER EXTRACTION AND TREATMENT SYSTEMS CONSIDERED FOR THE TELEDYNE ONSITE AREA ARE
EVALUATED IN SECTION 9.1.

ALTERNATIVE 5 INCLUDES THE ADDITION OF TWO ON-SITE, SHALLOW ZONE EXTRACTION WELLS TO ENHANCE
GROUNDWATER REMEDIATION.  SHORT-TERM EXPOSURE ASSOCIATED WITH INSTALLATION OF GROUNDWATER
EXTRACTION SYSTEMS INCLUDE EXPOSURE OF WORKERS OR RESIDENTS TO SOILS AND GROUND WATER PRODUCED
IN THE DRILLING OPERATIONS.  THESE POTENTIAL EXPOSURES ARE FAIRLY MINIMAL AND CAN BE EASILY
CONTROLLED.

THE NO ACTION ALTERNATIVE PROVIDES NO EFFECTIVE MEASURES FOR REMEDIATING GROUNDWATER AND SOIL
CONTAMINATION.  THEREFORE, RISKS ASSOCIATED WITH THE PRESENCE OF THIS CONTAMINATION REMAIN
UNAFFECTED.  ALTERNATIVE 2 DOES NOT PROVIDE SHORT-TERM EFFECTIVENESS.

IMPLEMENTABILITY

ALTERNATIVE 2 IS AN INSTITUTIONAL PROGRAM WHICH MAY BE IMPLEMENTED. THERE IS NO TYPE OF
CONSTRUCTION ASSOCIATED WITH THIS ALTERNATIVE.

ALTERNATIVE 3 MAY BE DIFFICULT TO IMPLEMENT.  IT IS NOT KNOWN IF OWNERS AND OCCUPANTS OF
PROPERTIES ADJACENT TO SELECTED LOCATIONS WOULD GRANT THE ACCESS NEEDED FOR EXCAVATION, STAGING
OF EQUIPMENT AND STOCKPILING SOILS.  THE 0.37-ACRE AREA TO BE EXCAVATED IS CURRENTLY COVERED
WITH PAVEMENT WHICH WOULD HAVE TO BE REMOVED BEFORE EXCAVATING.  THERE IS LIMITED SPACE
AVAILABLE FOR THE OPERATION OF HEAVY EQUIPMENT.  FOR THESE REASONS, ALTERNATIVE 3 WOULD BE
DIFFICULT TO IMPLEMENT.  THE GROUNDWATER EXTRACTION SYSTEM FOR ALTERNATIVE 3 IS ALREADY
IMPLEMENTED.

ALTERNATIVES 4 THRU 6 ARE ALL PARTIALLY IMPLEMENTED AND THE CONSTRUCTION OF ADDITIONAL SOIL
VAPOR EXTRACTION WELLS AND/OR GROUNDWATER EXTRACTION WELLS IS RELIABLE AND EASILY IMPLEMENTED.

THE NO-ACTION ALTERNATIVE IS IMPLEMENTABLE.

COST

AS A BASIS FOR COMPARISON, THE COST FIGURES PROVIDED FOR ALTERNATIVES 3 THRU 6 ASSUMES THAT THE
GROUNDWATER EXTRACTION SYSTEMS INCLUDED FOR EACH OF THESE ALTERNATIVES WILL BE DISCHARGING UNDER
PERMIT TO THE SANITARY SEWER FOR TREATMENT AT THE POTW.

FOR ALTERNATIVE 2, THE CAPITAL COST IS APPROXIMATELY $180,960; THE ANNUAL OPERATION AND
MAINTENANCE COST IS $53,160; AND THE PRESENT WORTH IS $794,811.

FOR ALTERNATIVE 3, THE CAPITAL COST IS APPROXIMATELY $4,495,525; THE ANNUAL OPERATION AND
MAINTENANCE COSTS ARE APPROXIMATELY $158,160; AND THE PRESENT WORTH IS APPROXIMATELY $6,723,538.

FOR ALTERNATIVE 4, THE CAPITAL COST IS APPROXIMATELY $480,621; THE ANNUAL OPERATION AND
MAINTENANCE COSTS ARE APPROXIMATELY $188,600, AND THE PRESENT WORTH IS APPROXIMATELY $2,729,595.

FOR ALTERNATIVE 5, THE CAPITAL COST IS APPROXIMATELY $752,271; THE ANNUAL OPERATION AND
MAINTENANCE COSTS ARE APPROXIMATELY $310,956; AND THE PRESENT WORTH COST IS APPROXIMATELY
$4,882,162.

FOR ALTERNATIVE 6, THE CAPITAL COST IS $427,871; THE ANNUAL OPERATION AND MAINTENANCE COSTS ARE
APPROXIMATELY $188,600, AND THE PRESENT WORTH COST IS APPROXIMATELY $2,676,845.

SUPPORT AGENCY ACCEPTANCE

THE FEASIBILITY STUDY AND THE PROPOSED PLAN FACT SHEET WERE REVIEWED BY CALIFORNIA REGIONAL
WATER QUALITY CONTROL BOARD (RWQCB).  THE RWQCB CONCURS WITH EPA'S PREFERRED ALTERNATIVE.



COMMUNITY ACCEPTANCE

THE PROPOSED PLAN WAS PRESENTED TO THE COMMUNITY OF MOUNTAIN VIEW IN A FACT SHEET AND AT A
PUBLIC MEETING.  NO TECHNICAL COMMENTS WERE SUBMITTED REGARDING THE ALTERNATIVES.  OTHER
COMMENTS RECEIVED ARE ADDRESSED IN THE RESPONSE SUMMARY.

THE SELECTED REMEDY

ALTERNATIVE 4 IS THE SELECTED REMEDIAL ALTERNATIVE FOR THE SPECTRA-PHYSICS SITE.  ALTERNATIVE 4
CONSISTS OF EXPANDING THE SOIL VAPOR EXTRACTION SYSTEM AND EMPLOYING THE TELEDYNE ON-SITE
GROUNDWATER EXTRACTION AND TREATMENT SYSTEM TO PROVIDE GROUNDWATER REMEDIATION OF THE
SPECTRA-PHYSICS ON-SITE AREA.  THE EXISTING SOIL VAPOR EXTRACTION SYSTEM OF THREE SOIL VAPOR
EXTRACTION WELLS AT THE SOUTHEAST CORNER OF BUILDING 3 WILL BE EXPANDED TO INCLUDE SOIL VAPOR
EXTRACTION IN FOUR ADDITIONAL AREAS; THE NORTHEAST AND NORTHWEST CORNERS OF BUILDING 3 AND THE
EAST AND WEST SIDES OF BUILDING 2 (FIGURE 7).  EMISSIONS FROM SOIL VAPOR EXTRACTION SYSTEM ARE
TO BE CONTROLLED WITH GRANULAR ACTIVATED CARBON.

ALTERNATIVE 4 IS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT. GROUNDWATER CONTAMINATION IS
TREATED SO THAT THE REMAINING POTENTIAL FUTURE RISKS FALL WITHIN THE (10-4) TO (10-6)
CARCINOGENIC RISK RANGE FOR ACCEPTABLE CLEANUP LEVELS.  THE REMEDY COMPLIES WITH ARARS BY
ACHIEVING CLEANUP FEDERAL AND STATE MCLS OR RDWALS.  SOIL IS REMEDIATED TO A LEVEL THAT WILL
PROTECT GROUND WATER FROM FUTURE SOLVENT CONTAMINATION.  THE REMEDY IS EFFECTIVE IN THE
SHORT-TERM AND IN THE LONG-TERM BY VIRTUE OF THE FACT THAT ARARS ARE ACHIEVED.  ALTERNATIVE 4
PROVIDES ACTIVE, IMMEDIATE, SHORT-TERM AND LONG-TERM REDUCTION OF TOXICITY, MOBILITY, AND VOLUME
OF CHEMICALS IN SOILS AND GROUND WATER. ALTERNATIVE 4 IS EASY TO IMPLEMENT, IT IS ACCEPTED BY
THE COMMUNITY OF MOUNTAIN VIEW AND THE RWQCB, AND IS COST EFFECTIVE.  ALTERNATIVE 5 WOULD
ACCELERATE ON-SITE GROUNDWATER REMEDIATION, HOWEVER, IT IS NOT GUARANTEED TO ACCELERATE THE
OVERALL REMEDIATION OF THE STUDY AREA. THEREFORE, ALTERNATIVE 4 IS THE SELECTED REMEDY.

9.3 TELEDYNE SEMICONDUCTOR/SPECTRA-PHYSICS OFF-SITE AREA

OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

ALTERNATIVE 2 PROVIDES INSTITUTIONAL RESTRICTIONS PREVENTING THE EXTRACTION OF GROUND WATER FROM
UPPER AQUIFER (MINIMUM DEPTH OF 100 FEET) IN THE STUDY AREA.  THIS ALTERNATIVE DOES NOT PROVIDE
ANY SORT OF REMEDIATION TO THE UPPER AQUIFER WHICH WOULD ELIMINATE THE FUTURE AND PRESENT, HUMAN
HEALTH AND ENVIRONMENTAL RISKS ASSOCIATED WITH THE PRESENCE OF CONTAMINATION IN THE UPPER
AQUIFER.

ALTERNATIVES 3 AND 5 WILL AFFORD PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT BY REMOVING VOCS
FROM THE UPPER AQUIFER THROUGH EXTRACTION AND SUBSEQUENT TREATMENT AND DISCHARGE.  IN ADDITION
TO REMOVING VOCS FROM THE UPPER AQUIFER, ALL OF THESE ALTERNATIVES WILL INCREASE THE UPWARD
HYDRAULIC GRADIENT BETWEEN THE UPPER AND DEEP AQUIFERS, THUS REDUCING THE RISK OF DOWNWARD VOC
MIGRATION.  THE RISKS ASSOCIATED WITH THE OPERATION OF THE RESPECTIVE TREATMENT METHODS FOR EACH
ALTERNATIVE ARE REGULATED BY ARARS IDENTIFIED IN SECTION 7 AND ARE NOT EXPECTED TO EXCEED
ACCEPTABLE RISK LEVELS.

ALTERNATIVE 4 ALSO AFFORDS PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT BY REMOVING VOCS FROM
THE UPPER AQUIFER.  HOWEVER, THIS ALTERNATIVE IS INTENDED TO CAPTURE GROUND WATER WITH
CONCENTRATIONS OF TCE GREATER THAN 100 PPB.  THIS WILL REDUCE THE CURRENT LEVEL OF CONTAMINATION
IN THE UPPER AQUIFER AS WELL AS REDUCE THE RISK OF DOWNWARD MIGRATION, HOWEVER, ARARS FOR
PROTECTION OF GROUND WATER AS A DRINKING WATER SOURCE ARE NOT ACHIEVED.

ALTERNATIVE 6 AFFORDS PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT BY REMOVING VOCS FROM THE
UPPER AQUIFER TO THE LEVELS LISTED IN TABLE 6. FOLLOWING EXTRACTION AND TREATMENT, PART OF THE
EFFLUENT WOULD BE REINJECTED INTO THE UPPER AQUIFER TO POSSIBLY ENHANCE RECOVERY OF VOCS. THIS
ACTION MAY RESULT IN SPREADING CONTAMINANTS INTO UNAFFECTED AREAS AS WELL AS CREATE A DOWNWARD
GRADIENT INTO THE DEEP AQUIFER.  BECAUSE THERE ARE POTENTIAL RISKS ASSOCIATED WITH ALTERNATIVE
6, THIS ALTERNATIVE IS CONSIDERED LESS PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT THAN
ALTERNATIVES 3 AND 5.

TREATMENT AND DISPOSAL SUB-ALTERNATIVES FOR ALTERNATIVES 3, 4, 5, AND 6 DO NOT AFFECT HOW THESE
ALTERNATIVES ARE EVALUATED ACCORDING TO OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.



THE NO ACTION ALTERNATIVE DOES NOT AFFORD ANY PROTECTION TO HUMAN HEALTH AND THE ENVIRONMENT.

COMPLIANCE WITH ARARS

ALTERNATIVE 2 DOES NOT PROVIDE ANY SORT OF REMEDIATION FOR THE UPPER AQUIFER.  THEREFORE,
CLEANUP LEVELS ARE NOT ACHIEVED.  THIS ALTERNATIVE DOES NOT COMPLY WITH CHEMICAL SPECIFIC ARARS.

ALTERNATIVES 3, 4, AND 6 WOULD PROVIDE EXTRACTION OF GROUND WATER CONTAINING INDICATOR CHEMICALS
AT CONCENTRATIONS GREATER THAN THE RESPECTIVE CLEANUP LEVELS.  THEREFORE, ALTERNATIVES 3, 4, AND
6 COMPLY WITH CHEMICAL SPECIFIC ARARS.

ALTERNATIVE 5 DOES NOT EXTRACT GROUND WATER CONTAINING INDICATOR CHEMICALS AT CONCENTRATIONS
GREATER THAN THE RESPECTIVE CLEANUP LEVELS. THEREFORE, ALTERNATIVE 5 DOES NOT COMPLY WITH
CHEMICAL SPECIFIC ARARS.

EACH OF THE EXTRACTION ALTERNATIVES, EXCEPT ALTERNATIVE 6, CAN BE DESIGNED TO COMPLY WITH
ACTION-SPECIFIC AND LOCATION-SPECIFIC ARARS FOR EXTRACTION, TREATMENT AND DISPOSAL.  INJECTION
OF TREATED GROUND WATER MAY NOT CONTRIBUTE TO THE IMPROVEMENT OF THE QUALITY OF THE UPPER
AQUIFER GROUND WATER AND, THUS, MAY BE SUBJECT TO THE REQUIREMENT OF CALIFORNIA HEALTH CODE
25159.10 ET SEQ., FOR INJECTION WELLS.  THESE REQUIREMENTS MAY EFFECTIVELY PRECLUDE INJECTION.

TREATMENT AND DISCHARGE SUB-ALTERNATIVES FOR ALTERNATIVES 3 THRU 6 DO NOT AFFECT HOW THESE
ALTERNATIVES ACHIEVE CHEMICAL SPECIFIC ARARS.  THE PERTINENT LOCATION- AND ACTION-SPECIFIC ARARS
FOR THE TREATMENT AND DISCHARGE SUB-ALTERNATIVES ARE DESCRIBED IN SECTION 7.  EACH OF THESE
SUB-ALTERNATIVES ARE EXPECTED TO COMPLY WITH THE PERTINENT ARARS.

THE NO ACTION ALTERNATIVE DOES NOT COMPLY WITH CHEMICAL SPECIFIC ARARS.

REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

ALTERNATIVE 2 AFFORDS NO REDUCTION OF TOXICITY, MOBILITY OR VOLUME OF GROUND WATER CONTAINING
VOCS.

ALTERNATIVES 3, 4, AND 6 WOULD EMPLOY GROUNDWATER EXTRACTION SYSTEMS THAT WILL REDUCE THE VOC
CONCENTRATIONS IN THE UPPER AQUIFER TO OR BELOW CLEANUP LEVELS.  THEREFORE, ALTERNATIVES 3, 4,
AND 6 WILL REDUCE THE VOLUME OF CONTAMINANTS IN THE UPPER AQUIFER, THEREBY REDUCING THE TOXICITY
OF THE GROUND WATER.

ALTERNATIVE 3, 4, AND 5 PREVENTS THE MIGRATION OF VOCS IN THE UPPER AQUIFER BY INCREASING THE
UPWARD HYDRAULIC GRADIENT BETWEEN THE UPPER AND DEEP AQUIFERS, THUS REDUCING THE RISK OF
DOWNWARD MIGRATION.  IN ADDITION, THE CAPTURE ZONE CREATED BY THE OPERATION OF THE EXTRACTION
SYSTEM PREVENTS THE LATERAL MIGRATION OF VOCS IN THE UPPER AQUIFER.

ALTERNATIVE 4 CAPTURES GROUND WATER WITH CONCENTRATIONS OF TCE GREATER THAN 100 PPB USING 18 OF
THE NBES AND SSES EXTRACTION WELLS.  THEREFORE, THIS ALTERNATIVE PROVIDES LESS REDUCTION OF
TOXICITY, MOBILITY, OR VOLUME THAN ALTERNATIVES 3, 5, AND 6.

ALTERNATIVE 6 WILL CAPTURE GROUND WATER IN EXCESS OF CLEANUP LEVELS THUS REDUCING THE TOXICITY
AND VOLUME OF CONTAMINATION.  HOWEVER, BY REINJECTING TREATED WATER INTO THE UPPER AQUIFER, THE
UPWARD GRADIENT BETWEEN THE DEEP AND UPPER AQUIFER WOULD NOT BE ENHANCED AND WOULD POTENTIALLY
BE REVERSED.  IN ADDITION, REINJECTION MAY RESULT IN FURTHER SPREADING OF THE VOC PLUME IN THE
UPPER AQUIFER.

IN CONCLUSION, ALTERNATIVE 6 WILL PROVIDE LESS REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THAN
ALTERNATIVES 3 AND 5.

ALL OF THE TREATMENT AND DISPOSAL OPTIONS CONSIDERED FOR ALTERNATIVES 3 THRU 6 WILL PROVIDE
REDUCTION OF VOLUME, TOXICITY OR MOBILITY THROUGH TREATMENT.  TREATMENT BY THE POTW IS THE ONLY
SUB-ALTERNATIVE THAT DOES NOT PROVIDE DESTRUCTION OF VOCS.  THIS SUB-ALTERNATIVE EFFECTIVELY
REDUCES THE TOXICITY OF VOCS CONTAINED IN WATER, PRIMARILY THROUGH STRIPPING OF VOCS IN SEWER
PIPE AND IN THE AERATION BASINS OF THE POTW.

LONG-TERM EFFECTIVENESS AND PERMANENCE



ALTERNATIVE 2 DOES NOT PROVIDE ANY TREATMENT TO REDUCE THE LEVEL OF CONTAMINATION IN THE UPPER
AQUIFER, THUS THE RISK ASSOCIATED WITH THE CONTAMINATION OF THE UPPER AQUIFER WOULD REMAIN. 
THIS ALTERNATIVE DOES NOT PROVIDE A LONG-TERM EFFECTIVE AND PERMANENT REMEDY.

ALTERNATIVES 3, 4, 5, AND 6 EMPLOY EXTRACTION AND TREATMENT TECHNOLOGIES THAT HAVE PROVEN
SUCCESSFUL IN REMEDIATING VOC-AFFECTED GROUND WATER. THE NORTH BAYSHORE AND THE SPRING STREET
EXTRACTION SYSTEMS WOULD RELIABLY AND EFFECTIVELY CAPTURE VOC-AFFECTED GROUND WATER WITHIN THE
STUDY AREA AS LONG AS THE OPERATION AND MAINTENANCE OF THE SYSTEM IS PROPERLY MANAGED.

ALTERNATIVES 3, 5, AND 6 WILL PROVIDE A CARCINOGENIC RISK RANGING FROM 2.3 X (10-6) TO 1.7 X
(10-6) WITH A HAZARD INDEX RANGE OF APPROXIMATELY 0.034 TO 0.028 FOR THE SHALLOW ZONE AND THE
INTERMEDIATE ZONE, RESPECTIVELY.

ALTERNATIVE 4 WILL EXTRACT VOC-CONTAMINATED GROUND WATER CONTAINING AN EXCESS OF 100 PPB TCE. 
IT WILL, THEREFORE, LEAVE A GREATER MASS OF VOCS IN THE GROUND WATER THAN ALTERNATIVES 3, 5, AND
6.  THE LONG-TERM HEALTH RISKS ASSOCIATED WITH THE CONTAMINATION THAT IS NOT CAPTURED WITH THIS 
ALTERNATIVE RANGE FROM 3.5 X (10-5) TO 2.9 X (10-5) WITH AN ESTIMATED HAZARD INDEX OF
APPROXIMATELY 0.53 TO 0.54 FOR SHALLOW ZONE AND INTERMEDIATE ZONE GROUND WATER, RESPECTIVELY.

THE EVALUATION OF LONG-TERM EFFECTIVENESS AND PERMANENCE FOR THE TREATMENT AND DISCHARGE
SUB-ALTERNATIVES IS AS FOLLOWS:

AIR STRIPPING SYSTEMS ARE DURABLE, WITH GENERALLY LITTLE NEED FOR REPLACEMENT OF COMPONENTS WITH
THE EXCEPTION OF CHANGE-OUT OF VAPOR PHASE CARBON.  REGENERATION OF SPENT CARBON WILL NOT CREATE
UNACCEPTABLE LONG-TERM RISKS.  CO-COMBUSTION WITH LANDFILL GASES DOES NOT CREATE UNACCEPTABLE
LONG-TERM RISKS.  TREATMENT RESIDUALS ARE EXPECTED TO BE NEGLIGIBLE.  THE LONG-TERM HEALTH RISK
IS NOT AFFECTED BY THIS TREATMENT SUB-ALTERNATIVE.

TREATMENT BY AQUEOUS PHASE GRANULAR ACTIVATED CARBON IS RELIABLE FOR THE REMOVAL OF VOCS FROM
THE GROUND WATER.  CARBON TREATMENT SYSTEMS ARE DURABLE, WITH GENERALLY LITTLE NEED FOR
REPLACEMENTS OF COMPONENTS.  THE LONG-TERM HYPOTHETICAL HEALTH RISK IS NOT AFFECTED BY THIS
TREATMENT SUB-ALTERNATIVE.

TREATMENT BY PHOTOLYSIS COMBINED WITH OXIDATION IS RELIABLE FOR THE REMOVAL CERTAIN VOCS FROM
WATER.  HOWEVER, THE DURABILITY OF THE TECHNOLOGY IS NOT ESTABLISHED.  THE LONG-TERM
HYPOTHETICAL HEALTH RISK IS NOT AFFECTED BY THIS TREATMENT SUB-ALTERNATIVE.

THE NO ACTION ALTERNATIVE DOES NOT PROVIDE LONG-TERM EFFECTIVENESS AND PERMANENCE.

SHORT-TERM EFFECTIVENESS

ALTERNATIVE 2 DOES NOT INCLUDE IMPLEMENTING A REMEDY, THEREFORE, THERE IS NO ADDED RISK TO
WORKERS, SITE EMPLOYEES, AND RESIDENTS RESULTING FROM CONSTRUCTION IN THE STUDY AREA.  SINCE
ALTERNATIVE 2 PROVIDES NO EFFECTIVE MEASURE FOR REMEDIATING GROUNDWATER AND SOIL CONTAMINATION,
ALL RISKS ASSOCIATED WITH THE PRESENCE OF THIS CONTAMINATION REMAIN UNAFFECTED.

ALTERNATIVES 3, 4 AND 6 EMPLOY THE EXISTING GROUNDWATER EXTRACTION SYSTEMS WITHOUT
MODIFICATIONS.  THEREFORE, NO NEW RISKS WOULD RESULT FROM THE INSTALLATION OF NEW WELLS. 
ALTERNATIVE 3 IS EXPECTED TO ACHIEVE CLEANUP LEVELS IN 30 TO 160 YEARS.  ALTERNATIVE 4 IS
EXPECTED TO ACHIEVE THE REMEDIAL GOAL OF 100 PPB TOTAL VOCS IS 10 TO 80 YEARS. ALTERNATIVE 6 IS
EXPECTED TO ACHIEVE CLEANUP LEVELS IN 40 TO 200 YEARS.

ALTERNATIVE 5 INCLUDES THE EXPANSION OF EXISTING THE EXISTING GROUNDWATER EXTRACTION SYSTEMS. 
SEVEN NEW EXTRACTION WELLS WOULD BE INSTALLED, AND TRENCHING REQUIRED FOR INSTALLATION OF PIPING
WOULD NOT EXPOSE VOC-AFFECTED SOIL, BUT DRILLING WOULD EXPOSE BOTH VOC-CONTAMINATED SOILS AND
GROUND WATER.  THIS WOULD INCREASE THE SHORT-TERM RISK ASSOCIATED WITH IMPLEMENTATION.  PROPER
HEALTH AND SAFETY PLANS SHOULD MINIMIZE THESE RISKS.  THE ESTIMATED TIME TO ACHIEVE BACKGROUND
LEVELS IN THE UPPER AQUIFER IS 40 TO 200 YEARS.

THE EVALUATION OF THE TREATMENT AND DISCHARGE SUB-ALTERNATIVES IS AS FOLLOWS:

POTENTIAL RISK RESULTING FROM DISCHARGING TO THE SANITARY SEWER FOR TREATMENT AT THE POTW
INCLUDE THE RISKS CAUSED BY AIR EMISSION OF VOCS THAT WOULD BE VOLATILIZED WITHIN THE



SEDIMENTATION AND AERATION BASINS AND THE SANITARY SEWER.  THE BPHE DETERMINED THESE RISKS WERE
INSIGNIFICANT.  TIME TO REACH REMEDIAL GOALS IS NOT AFFECTED BY THIS SUB-ALTERNATIVE.

POTENTIAL RISKS RESULTING FROM EMPLOYING AN AIR STRIPPER INCLUDES OVERFLOW OF THE AIR STRIPPING
TOWER(S) AND EMISSIONS FROM THE AIR STRIPPING TOWER(S).  CONTROLLING EMISSIONS FROM AN AIR
STRIPPER WITH EITHER VAPOR PHASE CARBON OR BY CO-COMBUSTION INCLUDES POTENTIAL RISKS.

RISKS ASSOCIATED WITH MANAGING ACTIVATED CARBON ARE MINIMIZED BY EMPLOYING PROPER HAZARDOUS
WASTE MANAGEMENT PRACTICES.  HOWEVER, THE RISKS ASSOCIATED WITH CO-COMBUSTION ARE NOT COMPLETELY
UNDERSTOOD. THEREFORE, SHORT-TERM RISKS MAY BE GREATER WITH THIS VAPOR PHASE CONTROL MEASURE. 
THE TIME TO REACH REMEDIAL GOALS IS NOT AFFECTED BY THIS SUB-ALTERNATIVE.

POTENTIAL RISKS WHICH RESULT FROM EMPLOYING ACTIVATED CARBON INCLUDES POSSIBLE DERMAL CONTACT OR
INGESTION OF CONTAMINATED MATERIAL. TRANSPORTATION AND DISPOSAL OR REGENERATION OF SPENT CARBON
MAY INVOLVE OTHER RISKS.  THESE RISKS MAY BE MINIMIZED WITH PROPER WASTE MANAGEMENT PRACTICES. 
THE TIME TO REACH REMEDIAL GOALS IS NOT AFFECTED BY THIS TREATMENT ALTERNATIVE.

POTENTIAL RISK WHICH RESULT FROM EMPLOYING A PHOTOLYSIS AND OXIDATION PROCESS INCLUDES FUGITIVE
EMISSIONS OF OZONE.  THIS RISK IS MOST EASILY MITIGATED BY USING HYDROGEN PEROXIDE AS AN OXIDANT
RATHER THAT OZONE. THE TIME TO REACH REMEDIAL GOALS IS NOT AFFECTED BY THIS TREATMENT
SUB-ALTERNATIVE.

THE NO ACTION ALTERNATIVE DOES NOT INCLUDE IMPLEMENTING A REMEDY, THEREFORE, THERE IS NO ADDED
RISK TO WORKERS, SITE EMPLOYEES, AND RESIDENTS RESULTING FROM CONSTRUCTION IN THE STUDY AREA. 
SINCE THE NO ACTION ALTERNATIVE PROVIDES NO EFFECTIVE MEASURE FOR REMEDIATING GROUNDWATER AND
SOIL CONTAMINATION, ALL RISKS ASSOCIATED WITH THE PRESENCE OF THIS CONTAMINATION REMAIN
UNAFFECTED.

IMPLEMENTABILITY

ALTERNATIVE 2 IS AN INSTITUTIONAL PROGRAM WHICH MAY BE IMPLEMENTED. THERE IS NO TYPE OF
CONSTRUCTION ASSOCIATED WITH THIS ALTERNATIVE.

THE GROUNDWATER EXTRACTION SYSTEMS FOR ALTERNATIVE 3 AND 6 ARE COMPLETELY IMPLEMENTED. 
ALTERNATIVE 4 ONLY REQUIRES THE CLOSURE OF EXISTING EXTRACTION WELLS, THEREFORE, THIS
GROUNDWATER EXTRACTION SYSTEM MAY BE IMPLEMENTED.  ALTERNATIVE 5 REQUIRES THE ADDITION OF
EXTRACTION WELLS IN THE STUDY AREA WHICH ARE EASILY IMPLEMENTED.

THE EVALUATION OF THE TREATMENT SUB-ALTERNATIVES IS AS FOLLOWS:

DISCHARGING TO THE POTW REQUIRES A CONNECTION TO THE SANITARY SEWER WHICH IS ALREADY
IMPLEMENTED.

CONSTRUCTING AN AIR STRIPPING SYSTEM WITH VAPOR CONTROLS IS EASY TO ACHIEVE.  HOWEVER, THE
SITING IS CONTINGENT UPON HAVING PRIVATE LAND OWNER(S) OR CITY APPROVAL FOR PROPERTY USE. 
POTENTIAL LOCATIONS FOR THE AIR STRIPPING SYSTEM HAVE ALREADY BEEN IDENTIFIED.  VAPOR PHASE
CARBON IS EASY TO IMPLEMENT, WITH HIGH RELIABILITY AND NO IDENTIFIED TECHNICAL PROBLEMS
ASSOCIATED WITH THIS PROCESS OPTION.  IMPLEMENTING CO-COMBUSTION IS UNCERTAIN AND WOULD REQUIRE
A PILOT TREATMENT STUDY.

IMPLEMENTING ACTIVATED CARBON WILL ALSO DEPEND ON AVAILABLE PROPERTY FOR STAGING THE SYSTEM. 
THE USE OF AQUEOUS PHASE CARBON IS IMPLEMENTABLE, WITH HIGH RELIABILITY AND NO IDENTIFIED
TECHNICAL PROBLEMS ASSOCIATED WITH THIS PROCESS OPTION.

IMPLEMENTING A PHOTOLYSIS/OXIDATION SYSTEM WILL ALSO DEPEND ON AVAILABLE PROPERTY FOR STAGING
THE SYSTEM.  CONSTRUCTION OF A PHOTOLYSIS/OXIDATION SYSTEM MAY REQUIRE BENCH AND/OR PILOT
TESTING.

THE NO ACTION ALTERNATIVE MAY BE IMPLEMENTED.

COST

AS A BASIS FOR COMPARISON, THE COST FIGURES PROVIDED FOR ALTERNATIVES 3 THRU 6 ASSUMES THAT THE



GROUNDWATER EXTRACTION SYSTEMS INCLUDED IN EACH OF THESE ALTERNATIVES WILL BE DISCHARGING UNDER
PERMIT TO THE SANITARY SEWER FOR TREATMENT AT THE POTW.

FOR ALTERNATIVE 2, THE CAPITOL COST IS $124,800; THE ANNUAL OPERATION AND MAINTENANCE COST IS
$198,740, AND THE PRESENT WORTH FOR 30 YEARS IS $2,498,048.

FOR ALTERNATIVE 3, THE CAPITOL COST IS $0; THE ANNUAL OPERATION AND MAINTENANCE COST IS
$720,739, AND THE PRESENT WORTH FOR 30 YEARS IS $10,496,757.

FOR ALTERNATIVE 4, THE CAPITOL COST IS $676,475; THE ANNUAL OPERATION AND MAINTENANCE COST IS
$470,390; AND THE PRESENT WORTH FOR 30 YEARS IS $7,522,902.

FOR ALTERNATIVE 5, THE CAPITOL COST IS $1,141,523; THE ANNUAL OPERATION AND MAINTENANCE COST IS
$548,341; AND THE PRESENT WORTH FOR 30 YEARS IS $9,334,872.

FOR ALTERNATIVE 6, THE CAPITOL COST IS $1,125,244; THE ANNUAL OPERATION AND MAINTENANCE COST IS
$497,395, AND THE PRESENT WORTH FOR 30 YEARS IS $8,535,426.

SUPPORT AGENCY ACCEPTANCE

THE FEASIBILITY STUDY AND THE PROPOSED PLAN FACT SHEET WERE REVIEWED BY CALIFORNIA REGIONAL
WATER QUALITY CONTROL BOARD (RWQCB).  THE RWQCB CONCURS WITH EPA'S PREFERRED ALTERNATIVE.

COMMUNITY ACCEPTANCE

THE PROPOSED PLAN WAS PRESENTED TO THE COMMUNITY OF MOUNTAIN VIEW IN A FACT SHEET AND AT A
PUBLIC MEETING.  NO TECHNICAL COMMENTS WERE SUBMITTED REGARDING THE ALTERNATIVES.  OTHER
COMMENTS RECEIVED ARE ADDRESSED IN THE RESPONSE SUMMARY.

THE SELECTED REMEDY

THE SELECTED REMEDY FOR THE OFF-SITE AREA IS ALTERNATIVE 3.  ALTERNATIVE 3 CONSISTS OF
CONTINUING THE CURRENT GROUNDWATER EXTRACTION SYSTEM. EXTRACTED WATER WILL BE DISCHARGED TO THE
SANITARY SEWER. THE CURRENT GROUNDWATER EXTRACTION SYSTEM CONSISTS OF 22 GROUNDWATER EXTRACTION 
WELLS; 14 SHALLOW ZONE AND 8 INTERMEDIATE ZONE EXTRACTION WELLS.  THE FLOW RATE OF THE SYSTEM IS
APPROXIMATELY 350 GPM.

THE EXTRACTION SYSTEMS FOR ALTERNATIVES 3, 5, AND 6 WERE DESIGNED TO ACHIEVE CLEANUP LEVELS IN
THE UPPER AQUIFER.  THE EXTRACTION SYSTEM FOR ALTERNATIVE 5 WAS DETERMINED TO BE MORE DIFFICULT
TO IMPLEMENT THAT ALTERNATIVES 3 AND 6 DUE TO LANDOWNER ACCESS.

WITH RESPECT TO THE TREATMENT AND DISPOSAL OPTIONS CONSIDERED, ALL OPTIONS PROVIDE ESSENTIALLY
THE SAME LEVEL OF PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT; ARE EQUALLY CAPABLE OF
ACHIEVING ARARS; AND PROVIDE REDUCTION OF TOXICITY, VOLUME, MOBILITY, OR VOLUME.  THUS THE
PRINCIPLE DIFFERENCES ARE FEASIBILITY AND COST.  DISCHARGE TO THE POTW APPEARS TO BE THE MOST
FEASIBLE ALTERNATIVE.  IT IS ALSO THE LEAST COSTLY, UNLESS PROJECT LIFE EXTENDS FOR AN EXTENSIVE
TIME PERIOD.  SIGNIFICANT FEASIBILITY ISSUES EXIST FOR THE AIR-STRIPPING/CO-COMBUSTION OPTION
(SUCH AS TREATMENT FACILITY SITING AND THE TECHNICAL FEASIBILITY OF CO-COMBUSTION) ALTHOUGH THIS
OPTION COULD BE THE MOST COST-EFFECTIVE FOR LONGER PROJECT LIVES, IF THESE ISSUES ARE RESOLVED
IN A SATISFACTORY MANNER.

#SD
10.0 STATUTORY DETERMINATIONS

THE SELECTED REMEDIES ARE PROTECTIVE OF HUMAN HEALTH AND THE ENVIRONMENT, COMPLY WITH FEDERAL
AND STATE REQUIREMENTS THAT ARE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE TO THE REMEDIAL
ACTION, AND ARE COST-EFFECTIVE.  THIS REMEDIES UTILIZE PERMANENT SOLUTIONS AND ALTERNATIVE
TREATMENT (OR RESOURCE RECOVERY) TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE AND SATISFY THE
STATUTORY PREFERENCE FOR REMEDIES THAT EMPLOY TREATMENT THAT REDUCES TOXICITY, MOBILITY, OR
VOLUME AS A PRINCIPAL ELEMENT.

BECAUSE THE REMEDIES WILL RESULT IN HAZARDOUS SUBSTANCES REMAINING ON-SITE ABOVE HEALTH-BASED
LEVELS, A FIVE-YEAR REVIEW, PURSUANT TO CERCLA SECTION 121, 42 USC SECTION 9621, WILL BE



CONDUCTED AT LEAST ONCE EVERY FIVE YEARS AFTER INITIATION OF THE REMEDIAL ACTION TO ENSURE THAT
THE REMEDY CONTINUES TO PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.

#DSC
11.0 DOCUMENTATION OF SIGNIFICANT CHANGES

IN THE PROPOSED PLAN FOR TELEDYNE SEMICONDUCTOR AND SPECTRA-PHYSICS THAT WAS ISSUED IN NOVEMBER
1990, THE RECOMMENDED ALTERNATIVES FOR THE TELEDYNE ON-SITE AREA AND THE SPECTRA-PHYSICS ON-SITE
AREA WERE NOT THE SAME ALTERNATIVES SELECTED IN THIS RECORD OF DECISION.  AN EXPLANATION FOR NOT
SELECTING THE ALTERNATIVES RECOMMENDED IN THE PROPOSED PLAN IS PROVIDED IN THIS SECTION.

THE PROPOSED PLAN RECOMMENDED ALTERNATIVE 2 FOR THE TELEDYNE ON-SITE  AREA. ALTERNATIVE 2
PROVIDES GROUNDWATER EXTRACTION FROM THE EXISTING SYSTEM WHICH DISCHARGES UNDER PERMIT TO THE
SANITARY SEWER SYSTEM.  THE REMEDY SELECTED IN THIS DOCUMENT IS ALTERNATIVE 3 WHICH ALSO
PROVIDES FOR GROUNDWATER EXTRACTION FROM THE EXISTING WELLS FOLLOWED BY TREATMENT WITH AN AIR
STRIPPING UNIT.  TREATED WATER WILL BE DISCHARGED UNDER AN NPDES PERMIT TO THE SANITARY SEWER OR
WILL BE REUSED.  PRESENTLY, THIS EXTRACTION SYSTEM IS DISCHARGING TO THE SANITARY SEWER UNDER A
PERMIT ISSUED BY THE CITY OF MOUNTAIN VIEW WHICH PERMITS TOTAL ORGANICS EQUAL TO OR LESS THAN 1
PPM.  THE TELEDYNE ON-SITE AREA EXTRACTION SYSTEM IS NOT MEETING THE CITY OF MOUNTAIN VIEW
DISCHARGE REQUIREMENTS. THEREFORE, A TREATMENT SYSTEM IS REQUIRED.

THE PROPOSED PLAN RECOMMENDED ALTERNATIVE 5 FOR THE SPECTRA-PHYSICS ON-SITE AREA.  ALTERNATIVE 5
PROVIDES FOR SOIL REMEDIATION BY EXPANDING THE EXISTING SOIL VAPOR EXTRACTION SYSTEM AND
PROVIDES FOR GROUNDWATER REMEDIATION WITH THE ADDITION OF TWO SHALLOW ZONE EXTRACTION WELLS AT
THE SPECTRA-PHYSICS FACILITY.  THE REMEDY SELECTED IN THIS DOCUMENT IS ALTERNATIVE 4 WHICH
PROVIDES FOR SOIL REMEDIATION BY EXPANDING THE EXISTING SOIL VAPOR EXTRACTION SYSTEM AND
PROVIDES FOR GROUNDWATER REMEDIATION WITH THE TELEDYNE ON-SITE EXTRACTION SYSTEM. ALTERNATIVE 5 
WAS ORIGINALLY PROPOSED FOR THE FOLLOWING REASONS:

   1.  THE SPECTRA-PHYSICS ON-SITE AREA MAY NOT BE ADEQUATELY CAPTURED WITH THE TELEDYNE ON-SITE
       EXTRACTION WELLS;

   2.  BY ADDING THE ADDITIONAL EXTRACTION WELLS, IT WAS ESTIMATED THAT THE TIME TO CLEAN UP
       GROUND WATER WOULD BE REDUCED BY 40 PERCENT ACCORDING TO SPECTRA-PHYSIC'S GROUNDWATER
       MODEL;

   3.  TWO EXTRACTION WELLS AT THE SPECTRA-PHYSICS ON-SITE AREA WOULD PROVIDE ADDITIONAL SOURCE
       CONTROL.

BASED ON COMMENTS PROVIDED BY SPECTRA-PHYSICS DURING PUBLIC COMMENT PERIOD, AND A REVIEW OF
INFORMATION CONTAINED IN THE ADMINISTRATIVE RECORD FOR THE SITES, THE RWQCB AND EPA HAVE
SELECTED ALTERNATIVE 4 WITH A REQUIREMENT THAT THE EFFECTIVENESS OF THE SYSTEM BE EVALUATED IN
TWO YEARS, NOVEMBER, 1993.



#TA
                                    TABLE 1

                 SOIL CONTAMINANT AT THE TELEDYNE ON-SITE AREA

   LOCATION

                 1,2-DCA        TCE       TOLUENE
                                           (PPB)

   TANK A          18           79           21

   SUMP D          **           40           14

   SUMP B/C        **           160          46

   LOCATION

                 2-BUTANONE     1,2-DCA     PCE

   TANK A          **            **          **

   SUMP D          23            5.7         **

   SUMP B/C        32            **          5.7



                                    TABLE 5
          CHEMICAL SPECIFIC CARCINOGENIC AND NON-CARCINOGENIC RISKS:
                    FUTURE HYPOTHETICAL LAND-USE CONDITION:
            SUMMARY OF CARCINOGENIC AND NONCARCINOGENIC RISK AMONG
                              INDICATOR CHEMICALS

   INTERMEDIATE ZONE (D)        LIFETIME UPPERBOUND EXCESS
                                      CANCER RISK
                                AVERAGE CASE

   CARCINOGENIC RISK

   1,1-DCA                      2.4 X (10-7)  (2.2)
   1,1-DCE                      2.4 X (10-6)  (21.6)
   PCE                          5.4 X (10-7)  (4.8)
   TCE                          7.9 X (10-6)  (71.4)

   TOTAL RISK                   1.1 X (10-5)  (100 PERCENT)

   INTERMEDIATE ZONE (D)        LIFETIME UPPERBOUND EXCESS
                                      CANCER RISK
                                MAXIMUM CASE

   CARCINOGENIC RISK

   1,1-DCA                      1.2 X (10-6)  (0.3)
   1,1-DCE                      8.3 X (10-6)  (2.0)
   PCE                          9.7 X (10-6)  (2.3)
   TCE                          4.1 X (10-4)  (95.4)

   TOTAL RISK                   4.3 X (10-4)  (100 PERCENT)

                                CDI:RFD RATIO
                                AVERAGE CASE

   INTERMEDIATE ZONE (D)        LIFETIME UPPERBOUND EXCESS
                                      CANCER RISK
                                AVERAGE CASE

   NONCARCINOGENIC RISK

   1,1-DCA                      0.002  (0.04)
   1,1-DCE                      0.002  (0.4)
   1.2-DCE                      0.03  (5.4
   PCE                          0.001  (0.3)
   1,1,1-TCA                    0.0003  (0.1)
   TCE                          0.48    (93.8)

   TOTAL RISK                   0.51    (100 PERCENT)



                                CDI:RFD RATIO
                                MAXIMUM CASE

   NONCARCINOGENIC RISK

   1,1-DCA                      0.003  (0.04)
   1,1-DCE                      0.002  (0.02)
   1.2-DCE                      0.30  (3.9)
   PCE                          0.07  (0.9)
   1,1,1-TCA                    0.003  (0.04)
   TCE                          7.35  (95.1)

   TOTAL RISK
   (HAZARD INDEX)               7.73  (100 PERCENT)

   A   DISTRIBUTION OF RISK AMONG INDICATOR CHEMICALS UNDER THE ASSUMPTION
       THAT WATER FROM THE SHALLOW ZONE IS USED FOR DOMESTIC PURPOSES.

   B   TOTAL RISK CONTRIBUTED BY A CHEMICAL VIA ONE OR MORE EXPOSURE
       PATHWAYS (WATER, SOIL, AIR) AND EXPOSURE ROUTES (INHALATION).

   C   PERCENT OF TOTAL RISK CONTRIBUTED BY A CHEMICAL.

   D   DISTRIBUTION OF RISK AMONG INDICATOR CHEMICALS UNDER THE ASSUMPTION
       THAT WATER FROM THE INTERMEDIATE ZONE IS USED FOR DOMESTIC PURPOSES.



                                   TABLE 6

                           CHEMICAL SPECIFIC ARARS:
                        CLEANUP LEVELS FOR GROUND WATER

                      US EPA         US EPA           CALIFORNIA
   CHEMICAL         MCLG (PPB)     MCL (PPB)           MCL (PPB)

   1,1-DCA            ---            ----                       5
   1,2-DCB            600            600                      ----
   1,1-DCE             7              7                         6
   1,2-DCE            70(1)           70(1)                   6(1)
   PCE                 0              5                        5
   1,2,4-TCB           9              9                         --
   1,1,1-TCA          200            200                      200
   1,1,2-TCA          3               5                        32
   TCE                0               5                        5
   TOLUENE            1000            1000                    100(2)
   VC                  0              2                        0.5
   CHLOROFORM         ----           100                       ---

   (1) MCL FOR CIS-1,2-DCE
   (2) DHS ACTION LEVEL


